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Breast cancer is the most common cancer among women and its incidence is on 
the rise. According to GLOBOCAN statistics, there are 1.7 million women 
diagnosed with breast cancer and 522,000 related deaths. American cancer 
society reports that  one in eight women will develop breast cancer in her 
lifetime(1). India along with U.S.A and China account for one-third of the 
global breast cancer burden. Among the Indian population, it has surpassed that 
of cervical cancer and has become the most common cancer with 25.8 per 
100,000 and mortality of 12.7 per 100,000 . Despite the improved efficiency in 
surgical treatment of breast cancer, peri-mastectomy pain syndrome remains a 
persistent challenging concern.  
The standard of anaesthetic care for patients undergoing mastectomy 
surgery is general anaesthesia with a multimodal approach for analgesia, such 
as opioids, paracetamol and, NSAIDs (2). Excessive morphine consumption is 
an additional concern in the management, as there is  growing evidence of an 
increase in cancer recurrence with the use of morphine (3). Advances in 
anaesthesia in the previous two decades have given rise to regional anesthesia 
techniques, such as thoracic epidural and paravertebral block which are now 
considered as ‘gold standard’ regional anaesthetic techniques for these patients. 
Although evidence shows that they are effective, associated significant 
complications have been reported with these procedures (4). Blanco R in 2011, 
illustrated the procedure of  Pectoral Nerve (PECS) block  and its effectiveness 
in reducing pain locally over the serratus anterior area during breast 
reconstruction surgeries (5).  With limited studies showing positive results of 
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PECS, this study was initiated to provide further evidence to the efficacy and 
safety of this recently introduced technique towards pain management in 
mastectomy surgeries. Our aim was to study the potential advantages of 
pectoralis nerve block for providing analgesia in intra and postoperative 
mastectomy surgery period by assessing reduction in pain, improved analgesia 
in the axilla and upper limb and for reduced morphine consumption, besides 
being less invasive, easier and safer to perform as it is done under ultrasound 
guidance. 
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Aim: 
 
To study the benefit of two-level Pectoral Nerve block (PECS-I and II ) in 
providing  analgesia for intra and post-operative cancer-related breast surgery 
 
Primary Objective: To study the intra and postoperative, safety and efficacy 
of the block, and the total morphine consumption. 
 
Secondary Objective: To determine the occurrence of chronic pain and cancer 
recurrence.  
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Persistent pain associated with breast cancer surgery is said to be about 40% to 
50%.  Initially reported by Wood in 1978 and described by the International 
Association for The Study of Pain (IASP) , as chronic pain in the anterior 
aspect of the thorax, axilla and/or the upper half of the arm beginning after 
mastectomy and persisting beyond three months of surgery.  Four subtypes of 
neuropathic pain have been described during the surgical procedure(6).  
1. This is a painful sensation on the breast that has been removed 
2. Intercostobrachial neuralgia- pain in the distribution of the 
intercostobrachial nerve with or without axillary dissection. Sensorial 
symptoms vary according to where the nerve was severed. Severing the 
nerve at its origin results more frequently in paresthesia than pain. 
Damage to this nerve has been the most frequent cause of chronic pain. 
3. Pain secondary to the presence of a Neuroma 
4. Other nerve injury pain resulting from damage to the medial, lateral 
pectoral, long thoracic, or thoracodorsal nerves. 
. 
Surgical treatment for breast cancer surgery has been in constant evolution 
since the Halsted radical mastectomy (19th century) which involved large 
incisions and extensive tissue ablation. By 1972, the Madden modified radical 
mastectomy became the standard, keeping both the pectoral muscles as this 
produced the best results (7). The standard surgical treatment options for early, 
localized, or operable breast cancer may include breast-conserving surgery and 
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sentinel node biopsy with or without axillary lymph node dissection for 
positive sentinel lymph nodes or radical mastectomy (removal of the complete 
breast with axillary dissection of levels I and II) with or without breast 
reconstruction and sentinel node biopsy with or without axillary lymph node 
dissection for positive sentinel lymph nodes. Despite the improved efficiency 
in surgical treatment, complications still exist, particularly post mastectomy 
pain syndrome.    
Search for an ideal anaesthetic technique is still an ongoing process with 
limited literature. Nonetheless, anaesthetic techniques are hypothesized to 
play a role in breast cancer recurrence through immunological mechanisms. 
Larger doses of opioids are shown to inhibit or suppress the natural killer 
cells (NK) activity, one of the body's main defense mechanism against 
metastasis. Animal studies have shown that regional anaesthesia technique 
along with propofol has been proven beneficial against the metastasis of 
cancer by the preservation of the innate immune function along with direct 
anti-inflammatory effect (8). General anaesthesia along with opioids for 
analgesia is the standard of care for patients coming for mastectomy. The 
thoracic epidural block was considered the "gold standard" regional 
anaesthesia technique for patients undergoing breast surgery, until the single 
shot or multilevel paravertebral block was introduced.  This technique 
provided decreased stress response, post-operative pain and vomiting with 
significantly shorter hospital stay.  Paravertebral blocks have also shown to 
decrease in operative opioid consumption from 98% in patients undergoing 
	 16	
surgery under general anaesthesia alone versus 21% with the block.  It is also 
a very effective block with a failure rate of less than 13% (9).  Although 
these blocks are simple to learn and when applied properly, have fewer side-
affects then general anaesthesia, they may result in serious complications 
such as pneumothorax, severe hypotension, Horner’s syndrome and epidural 
spread (10). Recent studies show that paravertebral blocks do not cover the 
required dermatomal supply. Many patients still complain of pain in the 
axilla and the upper limb. This is because the paravertebral block does not 
block the medial and lateral pectoral nerve(MPN, LPN) as effectively as the 
thoracodorsal(TDN) and the long thoracic nerve(LTN) as they arise from the 
brachial plexus, leading to inadequate analgesia  (11). A recent meta-analysis 
done by Terkawi et al reported that their effect on postoperative pain 
intensity, opioid consumption and prevention of chronic postsurgical pain 
varied substantially across studies. Variability may result from the use of 
different drugs and techniques. Besides, improved analgesia was noted only 
with addition of fentanyl along with performing multilevel blocks (11). The 
duration to perform block along with its associated complications, brought 
anaesthetists to a crossroads to rethink technique for regional anaesthesia that 
is simpler, faster to perform and associated with less complication. Blanco.R 
described the PECS block in 2011(5),  illustrating its effectiveness in 
reducing pain over the serratus anterior area during breast reconstruction 
surgeries. The local anaesthetic was injected into the interfacial plane, which 
is flanked by the pectoralis major (PM) and Pectoralis minor (Pm) muscles 
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on either side. He used a 50mm nerve block needle and a dose of 0.4ml/kg of 
0.25% levobupivacaine. Hydro-dissection from the block also provides 
improved surgical dissection avoiding damage to surrounding nerves.  
Blanco.R emphasized on the requirement of more randomized official 
studies to further authenticate this technique(5). 
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ANATOMY 
 
Innervation of the breast and the superficial tissue 
 
There are several distinct nerves that innervate the breast and surrounding 
tissues. The majority of the cutaneous sensation to the breast is derived from 
the intercostal nerves. Upon exiting the intervertebral foramina, the thoracic 
spinal nerves divide into dorsal and ventral rami. The dorsal rami innervate the 
skin and muscles over the medial back (Fig. 1). The ventral rami pass through 
the paravertebral space and become the intercostal nerves, which travel in the 
intercostal space just below the inferior border of the superior rib and are 
accompanied by an intercostal vein and artery. Much like the abdominal 
musculature, the intercostal region is composed of 3 muscle planes. From 
superficial to deep, the muscular planes are formed by the external intercostal 
muscle, the internal or intermediate intercostal muscle, and an innermost layer 
composed of the subcostal (posterior), innermost intercostal, and transversus 
thoracic (anterior) muscles. The intercostal nerves travel in the plane between 
the innermost layer and the internal intercostal muscle (Fig. 1) Near the 
midpoint between the spine and sternum, at approximately the angle of the rib 
and mid-axillary line, a lateral cutaneous branch(LCB) arises from the 
intercostal nerve and pierces the internal intercostal, external intercostal, and 
serratus anterior muscles (SAMs). The lateral cutaneous branches then divide 
into anterior and posterior divisions that provide cutaneous innervation to the 
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lateral chest (Figs. 1–3). The continuation of the intercostal nerve terminates as 
an anterior cutaneous branch (ACB) by piercing the fascial extension of the 
external intercostal muscle close to the lateral edge of the sternum, providing 
cutaneous innervation to the medial chest and sternum (Figs. 1–3). 
The breast is essentially a subcutaneous organ that receives innervation from 
anterior and lateral cutaneous branches of intercostal nerves, as well as 
supraclavicular nerves. Published descriptions of the specific nerves involved 
and their courses vary significantly, likely because of both anatomic variability 
and differences in research methodology. The most commonly described 
pattern of innervation of the medial breast is by the ACBs of the T2 through T5 
intercostal nerves with variable involvement of T1 and T6 and innervation of 
the lateral breast by the lateral cutaneous branches of the T2 through T5 
intercostal nerves with variable involvement of T1, T6, and T7 (Figs. 2, 3).  
 
 
Innervation of the chest wall 
Although the cutaneous innervation of the breast is derived from the intercostal 
nerves with a small contribution from the supraclavicular nerves, the brachial 
plexus supplies the innervation to the muscles of the chest wall (other than the 
intercostal muscles, which derive their innervation from the intercostal nerves). 
The majority of the breast tissue is immediately anterior to the pectoralis 
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muscles. The upper portion of the PM muscle is supplied by the lateral pectoral 
nerve (LPN), whereas the medial pectoral nerve (MPN) innervates the 
pectoralis minor (Pm) muscle and the lower portion of PM. These nerves arise 
from the brachial plexus at variable locations and take a variable course 
through the internal and external intercostal muscles, the lateral cutaneous 
branches of the intercostal nerves penetrate through the slips of origin of the 
SAM. The anterior divisions of these nerves course over the lateral edge of the 
pectoralis major (PM) muscle to reach the cutaneous tissue of the chest (Figs. 
2, 3). The T4 and T5 lateral cutaneous branches may also give rise to a deep 
branch that pierces the PM muscle before reaching the breast. 
Special consideration should be given to the course of the lateral cutaneous 
branch arising from the T2 intercostal nerve, termed the intercostobrachial 
nerve(ICBN). As with the other lateral cutaneous branches, this nerve branches 
off the intercostal nerve around the angle of the rib. The lateral aspect of the T2 
rib lies in the axilla. After piercing the intercostal and SAMs, the majority of 
the lateral cutaneous branch of T2 travels laterally along the floor of the base of 
the axilla to reach the upper medial arm. The intercostobrachial nerve(ICBN) 
provides cutaneous innervation to the axillary tail of the breast, the axilla, and 
the medial up- per arm. The extrathoracic anatomy of this nerve is highly 
variable. It may receive contributions from other intercostal branches (T1, T3, 
and even T4) and can have a variety of anastomoses with branches of the 
brachial plexus, including the medial brachial cutaneous nerve(MBCN), 
posterior cutaneous nerve of the forearm, and rarely with the pectoral nerves. 
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This nerve is often implicated in post mastectomy pain, particularly after 
axillary dissection or lymph node sampling. Its variable anatomy may account 
for the conflicting reports of post–nerve injury symptoms. 
 Disruption, stretching, or spasm of the pectoral muscles or associated fascia 
can be a significant source of myofascial pain after breast surgery. Although 
labelled simply as motor nerves, LPN and MPN have been described to carry 
both nociceptive and proprioceptive fibres.  In addition to proprioception, all of 
the motor nerves to the chest wall carry postganglionic fibres from the cervical 
and thoracic ganglion, which may be another mechanism for communication of 
pain (12). 
The crucial nerves that arise from the brachial plexus and innervate the 
pectoralis muscles are the lateral and medial pectoral nerves. The former's 
origins can be traced from the lateral cord of brachial plexus as well as cervical 
roots C5-C7. It then penetrates the coracoclavicular fascia and innervates the 
pectoralis major muscle, acromioclavicular joint, subacromial bursa as well as 
costoclavicular ligaments. The latter begins from roots C8, T1 and the medial 
cord of brachial plexus. This nerve supplies the pectoralis minor muscle, chest 
wall, axilla (along with intercostobrachial nerve); (Figure 3) 
Another strategic group of nerves that need to be anesthetized is the thoracic 
intercostals (T2- T6). These take root between the posterior intercostal 
membrane and pleural surfaces, traverse the intercostal muscles and reach 
the sternal surfaces. They further split into lateral and anterior divisions. The 
	 22	
lateral divisions terminate as anterior and posterior limbs, after perforating 
the serratus anterior and the intercostal externii muscles.  An exception is the 
nerve from the T2 nerve; this does not divide and is named as the 
intercostobrachialis nerve. The medial portion of the breast is innervated by 
the anterior limb, that pierces the intercostal internal muscles. (Figure 2). 
Ansa pectoralis is a connection between both the pectoral nerves, lying 
immediately next to the thoracoacromial artery. Occasionally, there may be a 
link between the medial pectoral nerve and the intercosto-brachial nerve as 
well. 
The long thoracic nerve(LTN) along with the thoracodorsal nerve(TDN), 
also need to be targeted for completion of the anesthetic blockade. C5- C7 
roots give rise to the long thoracic nerve (nerve to serratus anterior), which 
passes posterior to the brachial plexus and penetrates the axilla(figure 4). 
Disruption of this nerve causes a winging of the scapula, that is brought 
about due to lack of innervation of the serratus anterior muscle. 
The posterior cord of the brachial plexus gives origin to the thoracodorsal 
nerve. The main area supplied is the posterior part of the axilla and the 
latissimus dorsi(LD) muscle. This is of consequence mainly in reconstructive 
surgeries and where flaps are to be raised(13).  
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Figure 1: ANATOMY OF PECTORAL NERVES(12) 
	
Figure 2: ANATOMY OF PECTORAL NERVES(12) 	
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Figure 3: ANATOMY OF PECTORAL NERVES(12) 
 
 
Figure 4 (NYSORA)  
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At the pectoral level, the fascia creates four potential compartments for the 
injection of local anesthetic: 
• 1. Between the superficial and deep pectoral fascial layers 
• 2. Between the pectoral fascia and the clavipectoral fascia 
• 3. Between the clavipectoral fascia and the superficial border of the 
serratus anterior muscle 
• 4. Between the serratus anterior muscle and the exothoracic fascia 
The first two compartments are in the pectoral region, but the third and fourth 
communicate with the axillary region. The nerves and vessels in this region 
create communications by crossing the compartments. The nerves of the 
pectoral region are mainly the lateral and medial pectoral nerves, but there is 
also an important innervation from the supraclavicular nerve(SCN)(Figure 3) 
and from the lateral and anterior branches of the intercostal nerves. The LPN  
crosses the axillary artery anteriorly and penetrates the clavipectoral fascia and 
continues to remain close to the thoracoacromial artery(Figure 5). The LPN lies 
medial to the pectoralis minor before piercing the pectoralis major muscle; it 
communicates across the axillary artery with the medial pectoral nerve and, 
through this communication (via ansa pectoralis), supplies the pectoralis minor.  
The medial pectoral nerve arises from the medial cord fibres from C8–T1, 
behind the axillary artery at the level below the clavicle, and passes through the 
deep surface of the pectoralis minor, which is perforates and then enters and 
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innervates pectoralis major. Both pectoral nerves enter the deep surface of the 
pectoralis major, and neither has a cutaneous branch(14).  
 
Relationship between the lateral pectoral nerve and the acromiothoracic artery 
    Figure 5 : (NYSORA) 
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Table-1 The relationship of various nerves, its innervation and 
relevance  
 
Table-1  
 
Nerve Origin Innervation Relevance 
Long thoracic Roots(C5,C6, 
C7) 
Serratus 
anterior 
muscle 
Nerve to  serratus anterior 
Lateral 
pectoral 
 
Lateral cord 
(C5, C6, C7) 
 
Pectoralis 
major and 
pectoralis 
minor muscles 
 
Enters  clavipectoral fascia and 
supply  pectoralis major and, 
through communication with 
medial pectoral nerve, the 
pectoralis minor. No cutaneous 
branch.It is also located on the 
deep surface of pectoralis 
major. 
 
Medial 
pectoral 
Medial cord 
(C8, T1) 
 
Pectoralis 
major and 
pectoralis 
minor muscles 
 
Enters the deep surface of  
pectoralis minor to innervate 
this muscle before penetrating 
it to supply pectoralis major 
muscle. 
 
Intercostal 
Nerve 
 
Anterior rami 
of 
thoracic 
spinal nerves 
 
Segmental 
somatic 
sensory 
innervation to 
skin 
 
Lateral cutaneous branches of 
T2-T6 innervate the lateral 
breast. Accessible in the mid-
axillary line. 
 
Thoracodorsal 
Nerve 
 
Posterior 
cord (C6, C7,  
C8) 
 
Latissimus 
dorsi muscle 
 
It is a prominent nerve from the 
posterior cord,that courses in 
posterior axillary wall, crosses 
lower border of the Teres major 
to penetrate the deep surface of 
the latissimus dorsi muscle. The 
thoracodorsal nerve lies in 
close proximity to the 
thoracodorsal artery. 
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Table-2 Vessels relevant to PECS I and II Block 
 
Vessel Relevance 
Axillary artery 
 
It continues  from the subclavian artery after it passes the 
lateral border of the first rib. It lies lateral to the axillary vein. 	
Superior thoracic 
artery 
 
Branch of the first part of the axillary artery; supplies both 
pectoral muscles.	
Thoracoacromial 
artery 
 
Arises from the second part (deep to pectoralis minor) of  
axillary artery, close to the upper border of  pectoralis minor; 
pierces the clavipectoral fascia in the infraclavicular fossa; has 
four branches that may arise deep or superficial to the 
clavipectoral fascia. 	
Lateral thoracic 
artery 
 
Follows the lower border of pectoralis minor; supplies both 
pectoral muscles.	
Thoracodorsal 
 
Arises from the third part (distal to the pectoralis minor) of the 
axillary artery; also known as the subscapular artery, located 
in the posterior axillary wall (largest branch of the axillary 
artery), before becoming thoracodorsal artery; courses with 
the thoracodorsal nerve, that supplies the latissimus dorsi. 	
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ULTRASOUND BASICS 
Ultrasound guidance is rapidly becoming the “gold Standard” for regional 
anaesthesia. The image of the target nerve can now be directly viewed, the 
needle can be guided under real-time observation, and be navigated away from 
sensitive anatomy.  The quality and quantity of spread of local anesthetic 
spread can thus be observed.  Use of ultrasound in daily clinical practice 
requires high-level ultra-sonographic equipment and training. The accuracy of 
performance of nerve block under direct ultra-sonographic guidance vary with 
the operator's skill depending on various regional anesthetic techniques. There 
are many potential advantages of using ultrasound guidance over conventional 
methods such as direct visualization of anatomical structures, direct and 
indirect spread of local aesthetic, reduction of the dose of local anaesthetic, 
faster onset time and longer duration of the block (15).  Ultrasound imaging is 
based on sound waves that are transmitted from and received by, a transducer 
utilizing frequencies of 2– 15 MHz (human hearing operates at 1 – 20 kHz). 
Most transducers use artificial polycrystalline ferroelectric materials (ceramics) 
[e.g. lead zirconate titanate (PZT)], which have piezoelectric properties. When 
a current is applied across the crystal, it expands and contracts as the polarity of 
the voltage changes. This results in a series of pressure waves (sound waves). 
This also works in reverse; when the sound wave returns, it squeezes and 
stretches the crystal generating a voltage change across its surface which is 
amplified and forms the receiving signal. The speed of sound in tissue varies 
according to its density and compressibility. The ultrasound (US) beam is 
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reflected at the interface between different structures, reflectivity being 
dependent on the difference in acoustic impedance between those structures 
and the angle of the US beam. These interface reflections form the basis of the 
grey US image which is presented as a matrix of picture elements or pixels. 
When there are small differences in acoustic impedance, more of the US beam 
will be transmitted through to deeper structures. However, if there is a large 
difference in acoustic impedance between tissues, a greater proportion of the 
beam is reflected, obscuring deeper tissues (16).  
Structure of Transducer   
The structure of the transducer is designed to produce and transmit 
ultrasound waves in the most effective manner. It essentially consists of three 
layers- the backing material, piezoelectric crystals and matching layer;  
(Figures 3 a & b) 
 Figure	3	a				
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		Figure	3	b	
 
The piezoelectric crystals are placed in between the matching and backing 
layer.  Multiple piezoelectric crystals are arranged methodically and 
interconnected electronically.  The thickness of individual crystals 
determines the frequency of the transducer. The backing material contracts 
the response of the piezoelectric crystals after which the brief excitation 
pulse absorbs the backward energy and laterally transmits to ultrasound 
energy.  The matching layer which is placed just beneath the footprint (the 
area of the transducer which meets the skin) of the transducer minimizes the 
reflection and refraction of the ultrasound beam as it exits the transducer. 
Types of transducers  
There are various types of transducers to suit various applications.  
Most of the ultrasound machines use phased array transducers, which consist 
of many small carefully, arranged piezoelectric crystals.  The frequency of 
the transducer is determined by the thickness of these crystals and the shape 
of the transducer determines the shape of the ultrasound beam.  For example, 
a transducer with a curved (round) footprint (part of the transducer that meets 
	 32	
the skin) will produce a cylindrical beam; (Figure 4a) (17) . The transducer 
with rectangular (linear) footprint will produce a big rectangular beam; 
(Figure 4b)  
 
Transducer with curved (round) footprint produces a cylindrical 
beam. NZ = near zone, FZ = Far zone 
Figure 4 a 
 
      
      Transducer with rectangular (linear) footprint produces  
      a  rectangular beam.  NZ = near zone, FZ = Far zone 
Figure 4 b 
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Ultrasound wave frequency, image resolution, and penetration 
High-frequency probes (8–12 MHz) and midrange frequency probes (5–10 
MHz) provide better resolution but have less penetration.  It is due to this 
that high-frequency probes are preferentially chosen for US imaging of 
superficial structures (2–4 cm), while midrange frequency probes are 
preferred for slightly deeper structures (5–6 cm).  However, when US 
imaging of deep structures (for example, a proximal sciatic nerve that can be 
as much as 10 cm deep) is required, a low-frequency probe (2–5 MHz) is 
preferred, although the quality of the image would be substantially poor.  
When determining the correct choice between probes with different US 
frequencies, choose the one that would provide the best resolution for the 
required depth. Most practitioners have several different probes for more 
flexibility. 
Modern US machines have useful “nerve”, “vascular” or “musculoskeletal ” 
modes.  The “focus” function available on these machines may help to 
improve visualization of the targeted structure, although it is rarely needed 
for superficial structures if the depth is set correctly(16). 
 
Depth settings 
It advised to begin with a somewhat higher depth setting in order to first get 
a more magnified picture, and then gradually decrease the depth when the 
targeted structure is found.  For US-guided injection, the depth should be set 
about 1 cm deeper than the target of interest.  If another structure of 
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importance, such as a vessel or pleura, is situated below the target, the depth 
should be adjusted accordingly to produce a good view where those are 
involved in the field to improve safety.  
By knowing the target depth and its position on the screen, the initial angle 
of needle advancement can be estimated even before visualizing the needle 
on the screen.  This angle should be adjusted as soon as the needle is viewed 
on the screen and its trajectory is clear.  
Probe orientation  
Probe orientation is important because the US probe can be easily rotated 
around (180°) while the position of the monitor remains unchanged, which 
may create confusion in the direction of probe manipulation and needle 
advancement and placement.  Therefore, it is always useful to confirm which 
side of the probe corresponds to a particular side of the screen in order to 
identify the correct orientation of the image.  All transducers have an 
orientation marker that corresponds to the marker on the screen (17).   
 
Probe (transducer) movements 
Sliding, angulation, and rotation are the most commonly used probe 
movement for image optimization during regional blocks.  
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Needle and probe relationship 
'In-Plane' approach. The needle is inserted in the plane of the ultrasound 
beam.  The entire needle shaft along with the tip is visualized approaching 
the target with this technique.  
 
Out- of- plane' approach 
The needle insertion path crosses the plane of the ultrasound beam.  The 
entire needle shaft along with the tip is not visualized by this technique.  The 
needle tip in transverse section is visualized moving towards the required 
target.  
 Different blocks need different approaches.  With experience, the 
same block can be given with both approaches.  With the 'in plane" 
technique more tissue distance is traversed which is an advantage in 
continuous blocks as more tissue anchorage can be achieved (catheter 
fixations); (Figure 5a, 6a). The tissue distance traversed by the needle is less 
in 'out-of-plane' approach; (Figure 5b, 6b)  
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 Figure 5 a   Figure 5 b 
 
In Plane approach (Left)                 Out of plane approach (Right) 
   (figure 6 a)    (figure 6 b)  
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Equipment 
Any conventional Ultrasound machine (SONOSITE), in which the user is 
familiar with can be used (figure 7a and b). The high-frequency linear probe 
has to be selected.                             Knobology     
	
      Figure 7 a                Figure 7 b 
 
Sterility of the Probe 
The probe can be aseptically prepared by covering the surface with non-
sterile ultrasound gel slipping it into the sterile camera cover and then 
covered with sterile gel. It is important to avoid the entrapment of air bubbles 
in between the cover and the transducer surface.  For single shot blocks, 
application of surface disinfectants may be used instead of the gel.  
Ergonomics of ultrasound-guided procedure 
An ultrasound machine is to be positioned on the contralateral side of the 
patient, with the operator standing on the ipsilateral side that needs to be 
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blocked or examined.  The transducer is usually held in the operator’s non-
dominant hand, with the needle in the dominant hand.  The transducer is 
gently held quite low on the probe, close to the scanning surface, rather than 
harshly gripped on the top of the handle.  When planning to use the in-plane 
approach, it is preferable to place the probe directly perpendicular to the 
skin.  
Coupling Medium 
Ultrasound does not travel through the air; gel provides a medium for sound 
wave into the body by removing the air gap.  Sterile saline, sterile water, or 
sterile gel can be used as coupling agents. 
Choice of Needle 
Needle shaft and tip identification are major perquisites to avoid nerve or 
blood vessel damage. Any needle can be visualized well under ultrasound if 
positioned properly, although the larger the bore the easier it is to be 
visualized. If a catheter has to be inserted then 18 gauge Tuhoys needle is to 
be inserted. The length of the needle depends on the depth of the target 
nerve.  Both 5cm and 10cm block needles are available. Most of the needles 
do not provide the desired reflective qualities to allow safe penetration 
especially at a steep angle. For our study we used the Sonoplex echogenic 
needle. Under ultrasound the image is greatly enhanced due to the 
circumferential array of reflectors that are unique to this needle. This also 
substantially enhance the visibility of the tip; (figures 8 a and b), 
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Figure 8 a                                                               Figure 8 b 
 
  
  Figure 8 c  Figure 8 d 
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Nerve Identification 
Nerve identification is the basis of ultrasound-guided regional anaesthesia 
and therefore merits a detailed discussion.  
It is possible to scan the nerves either in transverse sections or longitudinal.  
It is best to scan nerves in the transverse section for block procedures 
because transverse scans are easier to work in, than longitudinal scans.  In 
transverse section, the nerves cast a typical circular to oval "honeycomb" like 
appearance.  The "honeycomb" appearance of the nerve is due to the 
fascicles cut in transverse section, which appear like hypo-echoic images 
with the intervening hyper-echoic tissue.  The perineurium surrounding the 
fascicles imparts a hyper-echoic interface. It is worthwhile to trace the nerve 
along its course to identify the path and differentiate it from the adjacent 
tendons, which disappear in the muscle mass when traced proximally (18).  
 
TECHNIQUE OF BLOCK (18) 
The patient is positioned supine, and the ultrasound machine is placed such 
that maximum ergonomic comfort is obtained for the person performing the 
block. It is advised to do a scout scan of the chest wall and breast to identify 
the structures. The probe was positioned under the outer third of the 
clavicle(Figure 9). The axillary artery and the axillary vein are identified, the 
probe is moved medially to locate the Pectoralis major (PM) and  Pectoralis 
minor (Pm)(Figure 10). The thoracoacromial artery pulsation is identified. 
The second, third and fourth rib are also identified along the pleura which is 
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identified as a hyper-echoic thin line that slides with respiration( Figure 11 
and b). Using the in-plane technique, keeping the tip of the needle in view, 
the needle is advanced to the tissue plane between the Pectoralis minor  and 
the Serratus anterior (PECS 11). Two to three ml of the saline is first 
deposited, noting the spread in the correct interfacial plane which is 
confirmed with easy separation of the two muscle layers and the pleura 
moving downwards.  Then 0.4ml/kg of the drug is deposited above the 
serratus anterior muscle (19).                            
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Figure 9 : Positioning probe at time of block 
 	.	
	
 Figure	10	:	Expected	view	showing	all	the	muscular	layers 
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 Figure 11 a Ultrasound image of in-plane technique targeting PECS 11  	
Keeping the needle and the probe in the same position the needle is then 
slowly brought out, with continuous visualization of the tip and shaft into the 
tissue plane between the Pectoralis major and and minor. Two to three ml of 
saline is infiltrated to confirm the position and separation of the two muscle 
layers. Then 0.2ml/kg of the drug is deposited between the two muscle 
layers. (Figures 11 a and b) :		
 Figure	11	b	Ultrasound	image	of	in-plane	technique	targeting	PECS	I	plane	
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PHARMACOLOGY	
 
Bupivacaine, an amino amide local anesthetic was first synthesized in 
Sweden by A.F Ekenstam and his colleagues in 1957. The first report of its 
use was in 1963 by L. J Teluvio. It is one of the long-acting local anesthetic 
agents available, which is extensively used for intrathecal, extradural and 
peripheral nerve blocks. It is a white crystalline powder soluble in water 
(19). 
       Chemical nomenclature of Bupivacaine 
                                1-butyl-n-(2, 6-dimethylphenyl)   piperidine-2-
carboxamide. 
 
Chemical structure of Bupivacaine 
                                Physiochemical properties 
Molecular formula   C18H28N2O 
Molecular weight               288.43 g/mol 
Solubility in water   25mg/ml 
pH of saturated solution              5.2 
pKa                8.1 
Specific gravity               1.021 at 37 °c 
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The darker side of bupivacaine was exposed by its potential for cardiac toxicity 
and local anaesthetic toxicity which manifests as a progression from mild 
symptoms to convulsions, eventual cardiac depression, and cardiac arrest. 
Besides, there are reports of sudden cardiac arrest without prodromal central 
nervous system (CNS) symptoms, prolonged and difficult resuscitations and a 
high proportion of maternal deaths accounting for 76% of fatalities (20). 
Subsequent changes in anaesthetic practice, such as slow incremental dosing 
and the use of test doses, were able to reduce the incidence of severe toxicity 
but such measures could not guarantee safety in the event of accidental 
intravascular injection. Bupivacaine has the unusual property of 
stereoisomerism due to the presence of an asymmetric carbon. This behaves as 
a chiral center.  Levorotatory isomers under experimental conditions showed 
safer pharmacological profile with less cardiac and neurotoxic effects. The 
reduced toxicity of levobupivacaine is also due to its faster protein binding rate. 
The pure S (−) enantiomers of bupivacaine, i.e., Ropivacaine and 
Levobupivacaine  (Figure 11) were thus utilized into the clinical anaesthesia 
practice. Evidence based data has established the safety of levobupivacaine 
over bupivacaine when used in regional anesthesia. This is clear from the 
decreased incidence of adverse outcomes when using the former as compared 
to the latter(21).  It was also noted that the incidence of adverse cardiac and 
neurological events was significantly higher with bupivacaine as compared to 
levobupivacaine when used in regional anesthesia. (22)(23). Levobupivacaine 
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has been recently introduced into the Indian market and is being widely used in 
various health care fields. 
Figure 11.  The molecular structures of levobupivacaine and dextro-
bupivacaine.  
 
 
Figure 12:  
 Levobupivacaine ([2S]-1-butyl-N-[2, 6-dimethylphenyl] piperidine-2-
carboxamide)  
                               
              
 
 
   Mechanism of action                           
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Mechanism of action of levobupivacaine is similar to that of any other local 
anesthetic;(Figure 12.) The primary action of local anesthetics is on the cell 
membrane axon, myelinated nerves being blocked through exposure at the 
Nodes of Ranvier more readily then unmyelinated nerves and small nerves 
being blocked more readily than larger ones. In general, the progression of 
anesthesia is related to the diameter, myelination and conduction velocity of 
the affected nerve fiber. The drug binds to the intracellular portion of the 
sodium channels and blocks the sodium influx into the nerve cells. This, in 
turn, prevents electrical depolarization and the eventual generation of the 
conduction of the nerve impulse. This action of levobupivacaine is due to its 
direct interaction with the voltage-gated sodium channels. As the anesthetic 
action progressively develops in a nerve, the threshold for electrical 
excitability gradually decreases, the rate of rising of the action potential 
declines, impulse conduction slows, and the safety factor for conduction 
decreases, these factors decrease the probability of propagation of the action 
potential and nerve conduction fails (22,23).  The mechanism by which local 
anesthetics block sodium conductance is as follows: 
1. Local anesthetics in the cationic form act on the receptors 
within the sodium channels on the cell membrane and block it. The 
local anesthetics can reach the sodium channel either via the 
lipophilic pathway directly across the lipid membrane or via the 
axoplasmic opening. This mechanism accounts for 90% of the nerve 
blocking effects of amide local anesthetics. 
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2. The second mechanism of action is by membrane expansion. This 
is a non-specific drug-receptor interaction.                         
Pharmacokinetics 
The dose, and the route of administration of levobupivacaine, contributes to the 
plasma concentration. Absorption dependends upon the vascularity of the 
tissue. With epidural administration, Levobupivacaine, absorption is biphasic. 
There is rapid absorption of  minute quantity of drug into the circulation 
initially. Following which there is a much slower absorption of the majority of 
the remaining drug. Due to this the peak levels of levobupivacaine in the blood 
reaches approximately 30 min after epidural administration and doses up to 150 
mg had resulted in mean Cmax levels up to 1.2 µg/mL. Epidural absorption 
depends on age as the fraction absorbed decreases and the fast absorption phase 
is shorter in older (aged > 70 years) compared with the younger (aged 18-44 
years) patients. Because of this older patients have  higher spread of drug ~ 3 
dermatomes. Therefore, in the elderly patients a lower dose of levobupivacaine, 
according to their physical status should be recommended. In the study done by 
Burlacu et al he showed that the volume of distribution is estimated at 66.91 ± 
18.23 L (after intravenous administration of 40 mg in healthy volunteers). The 
pKa of levobupivacaine is 8.1, similar to the pKa of the racemic bupivacaine. 
The half-life is 3.3 h. The rate of clearance is 39.06 ± 13.29 L/h (after 
intravenous administration of 40 mg in healthy volunteers). (23)  
Levobupivicaine binds mainly to Alpha 1 glycoprotein.. Protein binding is 
more in levobupivicaine(97%) than racemic bupivacaine (95%). There is less 
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than 3% of free drug in the plasma. The free proportion of the drug can cause 
toxicity on the other tissues, leading to  unwanted side-effects and worsening 
toxic manifestations. In a newborn and in protein-deficient states like 
undernutrition and nephrotic syndrome, there is less protein binding resulting 
in higher levels of the free drug. This decreases the therapeutic range of safety 
resulting in toxic effects at lower doses (23) (24). Levobupivacaine is 
extensively metabolized with no active metobolite in urine or faeces. In vitro 
studies using levobupivacaine showed that cytochrome CYP3A4 isoform and 
CYP1A2 isoform mediate the metabolism of levobupivacaine to inactive 
metabolites, desbutyl levobupivacaine, and 3-hydroxy levobupivacaine, 
respectively. In vivo, the 3-hydroxy levobupivacaine appears to undergo 
further transformation to glucuronide and sulfate conjugates, which are 
excreted in urine. Metabolic inversion of levobupivacaine to R (+)-bupivacaine 
was not evident both in vitro and in vivo  Following intravenous 
administration, recovery of the radiolabeled dose of levobupivacaine was 
essentially quantitative with a mean total of about 95% being recovered in 
urine and faeces in 48 hours. Of this 95%, about 71% was in urine while 24% 
was in faeces (23,24).  
Peripheral Nerve Blocks 
Various studies have compared levobupivacaine, ropivacaine and bupivacaine 
in brachial plexus block for upper limb surgery[(25)(26)]. Levobupivacaine is a 
good substitute for bupivacaine. Compared to ropivacaine, levobupivacaine 
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provides a significantly longer duration of analgesia.[(19)] The return of motor 
activity is earlier with ropivacaine.[(21)] The long duration of the sensory 
block associated with good analgesia and less toxicity of levobupivacaine 
makes it a better choice for upper extremity blocks.[(25)] Levobupivacaine 
0.5% provides a longer duration of sensory block after sciatic nerve block 
using the Labat approach than the same dose of ropivacaine in foot and ankle 
surgery.[(26)] Levo-bupivacaine 0.5% is as effective as bupivacaine 0.5% and 
is recommended for the 3-in-1 block (27)..  The use of a single dose of 0.5% 
levobupivacaine to block the tibial and peroneal nerves for hallux valgus 
surgery using popliteal approach is preferable over 0.5% ropivacaine for good 
anesthesia and better control of post-operative pain.[(27)] . The quality and 
duration of peripheral nerve block are improved with the use of higher 
concentrations of levobupivacaine, (0.5-0.75%).[(28)] Levobupivacaine 
administered via a peripheral nerve block continuous catheter provides 
excellent postoperative analgesia and decreases the postoperative systemic 
opioids requirements.[(29)] The addition of adjuvants to the local anesthetics in 
peripheral nerve blocks such as epinephrine, clonidine or opioids improve the 
quality of analgesia and provide a dose-sparing effect, thereby decreasing the 
potential for systemic toxicity. Epinephrine does not add to the inherent long 
duration of sensory and motor block with levobupivacaine in peripheral nerve 
blocks but may help to decrease the potential for systemic toxicity. The 
addition of clonidine and fentanyl to levobupivacaine in paravertebral nerve 
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block provide excellent analgesia and local anaesthetic sparing effect and 
decrease post-operative systemic morphine requirement.[(30)] Similarly, the 
addition of tramadol to levobupivacaine in middle interscalene block 
significantly increases the duration of the sensory block.[(31)]  
 Toxicity  
Systemic toxic reactions can occur, usually owing to accidental intrathecal or 
intravascular injections or to an administration of an excessive dose of 
bupivacaine. It involves mainly the CNS. Allergic reactions to amide type of 
local anesthetics are rare. The toxic plasma concentration of bupivacaine is 
4-5 mcg/ml.The earliest signs of CNS toxicity are circumoral or tongue 
numbness, tinnitus, restlessness, lightheadedness and dizziness, confusion, 
small muscle twitches involving the face and the distal part of the 
extremities, which may progress to generalized tonic-clonic seizures. In later 
stages, it progresses to respiratory arrest (32). The cardiotoxicity of 
bupivacaine is different from other local anaesthetics. The ratio of the dose 
required for irreversible cardiovascular collapse and the dose needed to 
produce CNS toxicity (CC/CNS dose ratio) is lower for bupivacaine which is 
z3.7±0.5. [CC/CNS dose ratio of 7.1 ± 1.1 was found for lidocaine]. The 
higher the CC/CNS ratio the better the safety margin. The dose of 
bupivacaine required for irreversible cardiovascular collapse compared to 
that required for CNS toxicity is lower than that of lignocaine (CC: CNS 
ratio 2.0:7.1 for the two LA). The cardiovascular manifestations of 
bupivacaine toxicity include arrhythmias, myocardial depression, 
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hypotension, bradycardia, and syncope. cardiac resuscitation is more difficult 
following bupivacaine-induced cardiovascular collapse. Acidosis and 
hypoxia potentiate the cardiotoxicity of bupivacaine.  
Levobupivacaine produces the same adverse effects as seen with racemic 
bupivacaine and other local anesthetics. The most common adverse drug 
reaction reported is hypotension (31%) followed by nausea (21%), vomiting 
(14%), headache (9%), procedural pain (8%) and dizziness (6%) (32). The 
cardiac toxicity, neurological injury after peripheral nerve block 
and unwanted CNS effects, may be lower than bupivacaine. Allergic-type 
reactions are rare and range in severity from urticaria to anaphylactoid-like 
reaction. Levobupivacaine has a safety margin of 1.3, which means toxic 
effects are not seen until the concentration rises by 30%. The concentration 
necessary to produce cardiac and neurotoxicity is higher for levobupivacaine 
than for racemic bupivacaine. There are three case reports of successful 
resuscitation after inadvertent intravenous injection. The presentations were 
severe hypotension and bradycardia (following drug error); loss of 
consciousness, convulsions, hypotension, and changes in the QRS pattern of 
ECG (presumed intravenous injection during lumbar plexus block) and loss of 
consciousness with convulsions (following spinal, sciatic nerve and continuous 
lumbar plexus blocks). In all cases, resuscitation was successful with 
supportive measures, with or without pressor drugs and intravenous lipid 
emulsion.[(24)]  
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Recently, studies have been carried out comparing the beneficial effects of 
vasopressor drugs and lipid therapy in local anesthetic systemic toxicity 
(LAST). Epinephrine is to be used in small doses (10-100 µg) in adults. The 
use of vasopressin is not recommended. Lipid emulsion therapy is to be 
considered at the first signs of LAST, after airway management.[(33)] 
Successful resuscitation has been reported with intralipid emulsions in a peri-
arrest condition following use of levobupivacaine in lumbar plexus block.(32)   
Table-3: 
	
DOSING 
 The recommended dose of levobupivacaine is a maximum single dose of 150 
mg or 400mg over 24hrs. The increased safety margin of levobupivacaine 
might suggest that more drug could be administered in divided doses to 
patients. A study of 20 patients undergoing axillary brachial plexus blocks 
using levobupivacaine 0.5% [(33)] reported the highest single administration 
dose evaluated in the levobupivacaine clinical programme (300 mg, ). Despite 
plasma concentrations as high as 3.74 mg/ml, no evidence of CNS or 
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cardiovascular toxicity was observed, indicating that levobupivacaine was 
tolerated at the high dose evaluated in this study. Fifty-nine patients have safely 
received levobupivacaine in a dose of F 400 mg for postoperative analgesia 
over 24 h, of whom eight received F 500 mg and six F 600 mg, with no signs 
of toxicity. (36)  
In conclusion, this review shows that levobupivacaine is a major advantage in 
regional anaesthesia as it has a similar efficacy but an enhanced safety profile 
when compared to bupivacaine,  It is to be hoped that the introduction of this 
new single-isomer local anaesthetic will be a stepping stone towards safer 
regional anaesthetic practice. 
Efficacy of Block   
 
 
The spread of local anesthetic into the axilla has been demonstrated by 
dissection of cadavers and contrast distribution(35)..It is doubtful whether a 
single blocking method can provide adequate analgesia throughout the entire 
breast area. The targets of PECS II block include the medial and lateral 
pectoral nerves, including the lateral cutaneous branches of the thoracic 
intercostal nerves (TICNs) . Local anesthetics cannot reach the anterior 
cutaneous branches of the TICNs by piercing the external and internal 
intercostal muscles. Therefore, they cannot block anterior cutaneous branches 
of the second to sixth TICNs and branches of the supraclavicular nerves. 
Although several recent studies have also mentioned these limitations of 
the PECS II block(36)(37).  
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Although various studies have shown better pain relief and a significant 
reduction in opioid consumption when the Thoracic paravertebral block s 
(TPVB) was combined with general anaesthesia (38), patients having radical 
mastectomy under TPVB frequently complain of pain in the axilla and upper 
limb(39), because the TPVB does not block the medial and lateral pectoral 
nerves as effectively as the long thoracic and thoracodorsal nerves, leading to 
inadequate analgesia. And patients undergoing TPVB had higher complications 
related to block such as vascular puncture 3.8%, hypotension 4.6%, pleural 
puncture 1.1% and pneumothorax 0.5%.  
          In conclusion, this review shows that levobupivacaine is a major 
advantage in regional anaesthesia as it has similar efficacy but an enhanced 
safety profile when compared to bupivacaine. It is hoped that the introduction 
of this single-isomer local anaesthetic along with PECS block be effective for 
breast surgery and axillary dissection.   
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METHODOLOGY 
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This study included all patients of ASA 1 & 2 undergoing mastectomy surgery 
with axillary clearance admitted under the Department of Endocrine Surgery 
and General Surgery at the Christian Medical College, Vellore, Tamil Nadu, 
during the period of 2017 to 2018. It was cleared by the IRB-N0.10390 and 
registered in the National Registry 
(CTRI-No 010630). A randomized control study design was used for 
evaluation of the objectives.  
A. Inclusion Criteria : -All ASA 1 & 2 consenting patients -breast  
cancer surgery with axillary clearance  
 
B. Exclusion Criteria:  
a. Non-consenting patients  
b. ASA 3 & 4 physical status  
c. Bilateral mastectomy  
d. Allery to local and general anaesthetic drugs  
e. Chest wall anatomical abnormality  
f. Presence of infection  
g. Patients on anti-coagulants or anti-platelet drugs /coagulopathy  
Method of randomization: Block randomization was performed using 
computed generated random numbers used to ensure equality of numbers in 
the two groups studied.  
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Recruitment: 
The study included patients who fulfilled the inclusion criteria. Before 
proceeding with the study, a written and informed consent was taken from 
these patients. The same was explained to their bystanders. The 
confidentiality of the patient was maintained. 
Patients underwent routine pre-anesthetic evaluation and all patients 
recruited were either ASA 1 or 2. Fasting protocols were followed. All 
patients were kept nil per oral (NPO) for 6 hours for solids and milk; 2 hours 
for clear fluids like coconut water, or water.  
On the morning of surgery, patients were reassessed and taken in. The 
anaesthesia machine, emergency oxygen source, pipeline oxygen supply, 
working laryngoscope were checked. Working suction apparatus with 
suction catheter, airway equipment, intravenous fluids and all emergency 
drugs were kept ready for emergency resuscitation. 
 
Blinding: Randomization was concealed using opaque envelopes till time of 
recruitment. However, intervention was not concealed. Evaluation of the 
outcome was performed by an independent pain nurse in the ward who was 
unaware of the allocation received by the patient. 
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Intervention:  
Group-1:  Received general anaesthesia followed by ultrasound-guided            
                  PECS-I and II block.  
Group-2 : Received only general anaesthesia. 
 Both Groups were given standard anaesthetic care for mastectomy surgery 
including, oxygen, opioids(fentanyl, morphine),muscle relaxant(vecuronium 
bomide),inhalational agent(Isofluranre-Mac=1), additionally,  paracetamol, 
anti- inflammatory drugs (NSAIDs), calculated as per kilogram body weight , 
noting the base line response from time of incision, following which, drug 
administered  based on adequacy of depth of anaesthesia and analgesia. 
Flow chart of intervention: 
 
A Mayo trolley containing sterile drapes, two 10 ml syringes, a 10cm 
Sonoplex needle and ultrasound sterile sleeve along with the 0.25% 
levobupivicaine was kept ready. Ultrasound machine (Sonosite), with high 
frequency linear (8-12 MHZ) probe and ultrasound gel were organized. 
ASA	1		and	2	patients 
Random-ization	 
GA	+	Block* 30 
GA 30 
Paracetamol,	NSAIDS,	 opioids,	as	required 
Intra	and	post	operative	pain	assessment			along	with	arm	abduction	pain	 within	24hrs 
* Ultrasound-guided PECS-I (0.2ml/kg) and II (0.4ml/kg)block post 
induction with  0.25% levobupivicaine (maximum dose-2mg/kg) 
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 All patients received general anaesthesia. After establishing intravenous 
access in the operation theatre, routine monitors were established (ECG, 
pulse oximetry, noninvasive BP). Oxygen was applied via facemask at 3 L/ 
min. Anaesthesia was induced with fentanyl 2mcg/kg, propofol 2-3 mg/kg 
and vecuronium bromide 0.1mg/kg was used to facilitate endotracheal 
intubation. Anaesthesia was maintained with isoflurane and air with oxygen 
in the ratio 2:2. Neuromuscular blockade was maintained with vecuronium. 
Ventilatory parameters were set to maintain normocarbia. Depth anaesthesia 
was maintained at a MAC of 1. Group-1 patients were then prepared 
accordingly receiving the block prior to commencement of surgery. The 
block was performed with the patient in supine position and the arm 
abducted 90 degrees. The landmarks under US was identified that is the 
Pectoralis major, Pectoralis minor and the pectoral branch of the 
thoracoacromial artery. The transducer was rotated slightly to allow in-plane 
needle trajectory from medical to lateral side. The proper fascial plane was 
confirmed by hydro-dissection with saline to open the space between the 
pectoral muscles. First the plane between serratus anterior and pectoralis 
minor, was identified and  0.4ml/kg of levobupivicaine was instilled, 
followed by the plane and between pectoralis major and minor 0.2ml/kg of 
drug was instilled as the needle was withdrawn. At all times, the shaft of the 
needle along with the tip of the needle was visualized. Strict asepsis was 
maintained.  
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Outcome Measurements:  
Intra-operative Period: 
Any increases in heart rate and blood pressure to more than 20% of the 
baseline was treated as a pain response after the patient was under adequate 
plane of anesthesia. All patients remained hemodynamically stable. 
Paracetamol(15mg/kg) was started towards the end of surgery. Intraoperative 
vitals were monitored on a intervals of 5, 10 ,15 30, 45, 60, 90, 120, 160 and 
180. Systolic and Diastolic blood pressure along with heart rate ET Co2 and 
saturation was recorded.  
After completion of surgery, neuromuscular blockade was reversed with 
neostigmine 0.05mg/kg and glycopyrrolate 0.01mg/kg and patients were 
extubated once the criteria for extubation were met. Total morphine and 
fentanyl consumption was also recorded. 
Post-operative Period:  
After surgery, patients were transferred to post-anaesthesia care unit  
(PACU), Pain score was documented against Numeric Rating Scale scale 
every 2 hours for the initial 24 hours and every 6 hours for the next 24 hours 
till discharge, first at PACU then continued at the ward. 
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Pain Assessment Tool: Numerical Rating Scale : 
The Numerical  Rating Scale has shown a high correlations as compared to 
other pain-assessment tools(40).The patients were asked to circle the number 
between 0 and 10, zero representing “no pain at all” whereas the upper limit 
represents “the worst pain possible” 
No   pain                                                      Worst Pain                 
 
0      1        2         3        4         5         6         7            8            9         10 
 
Functional Activity Score (Arm Abduction Score)- was used to assess 
ability for arm abduction postoperative.  
 
Table-4 
No:	 Comment	 Score	
1	 No	Limitation	of	Relevant	Activity	 A	
2	 Mild	Limitation	of	Relevant	Activity	 B	
3	 Severe	Limitation	of	Relevant	Activity	 C	
Source:	
Victoria	Quality	Council.	Acute	Pain	management	measurement	(Fourth	
Edition).	A	Practical	guide(41)	
	
Note:	 The	Score	is	assessed	relative	to	the	patient’s	baseline	functional	ability	
and	based	on	activity	that	is	relevant	to	the	cause	of	acute	pain.		
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Statistical Methods 
 Sample size: 
Following formula was used- n(per arm)=2x [Z1-α/2+Z1-β/2]2 x SD2 
                                                                          (mean difference)2                               
 
Since in the study, pain was treated with morphine, the amount of  
morphine consumed was noted as one of the primary outcome.  
The following tables gives various sample sizes for potential differences 
 in two groups with possible Standard Deviations of the dose of morphine.  
 
Table-5:	Two	Means	-	Hypothesis	testing	for	two	means	
Standard	deviation	in	group-I	 5	 4	 4	
Standard	deviation	in	group-II	 5	 4	 4	
Mean	difference	 3	 3	 2	
Effect	size	 0.6	 0.75	 0.5	
Alpha	error	(%)	 5	 5	 5	
Power	(1-	beta)	%	 80	 80	 80	
1	or	2	sided	 2	 2	 2	
Required	sample	size	per	group	 44	 28	 63	
 
The sample size varied from 28 to 63 for various potential differences in  
Standard Deviation to detect a difference of 2 mgs and 3 mgs between two  
groups intra operatively. For the present study it was decided to choose 30 
subjects per group. 
Analytical Methods: SPSS software was used for analysis of data.  
Base line data was described using frequency, Mean and 95% Confidence 
Interval in the two study groups. Continues variables in the data was  
compared between two treatment groups for outcome variables measured  
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at different times using ‘Mixed Model Analysis of Co-Variance’ with  
‘Group’ as between group variable and ‘Time’ as repeated measures.  
Baseline data was used as the ‘Co-variate’. Since most of the surgery took  
less than 180 minutes, ANOVA measurement included only periods(Time) 
where outcomes where more than 50% of patients were available.   
Total dose of morphine and Fentanyl were compared using student t test.  
P- value of less than 0.05 was considered significant. 
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RESULTS 
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There were 60 patients recruited as per inclusion and exclusion criteria during 
the study period from Nov 2016 to August 2017. These patients were admitted 
for breast cancer surgery in the hospital. There was 1 male and 59 females. The 
mean age in the study was 49+10 years.  
The base line distribution of of Age, Sex, Weight and ASA grade in the test 
and control groups are given in Table-6 
Table-6 Baseline distribution (Age, Sex, Weight, ASA grade)	
No Parameter Test Group Control Group P Value 
  Value Variability Value Variability  
1 Sex Ratio M:F 0:30 - 1:29 - 0.5 
2 Age (Years} 51 47-55 47 44-51 0.14 
3 Weight (Kg) 59 56-62 63 59-67 0.1 
4 ASA grade Ratio 1: 2 11:19 - 17:13 - 0.12 
There was no statistically significant difference noted in the Sex, Age, 
weight and ASA grade in the test and control groups. 
 
 
Table -7   Type of Surgery 
 
 GROUP Total 
Block Non block 
SURGERY 
MRM (Left) 12 16 28 
MRM (Right) 17 11 28 
Simple Mastectomy (Left) 1 1 2 
Simple Mastectomy (Right) 0 2 2 
Total 30 30 60 
P Value = 0.28 
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Intra-operative Data: 
 
Table-8 shows duration of surgery in 60 patients. The surgical time lasted for 
more than 60, 90, 120, 150, 180 minutes for all 60, 58, 38, 12, 3 patients, 
respectively. Mean Duration of Surgery was 115 minutes with Standard 
Deviation of 27 minutes. 
Table-8  Duration of Surgery in 60 patients 
 
 5 
mins 
 10 
mins 
15 
mins 
30 
mins 
45 
mins 
60 
mins 
90 
mins 
120 
mins 
150 
mins 
180 
mins 
 
Valid 60 60 60 60 60 60 58 38 12 3 
Missing 0 0 0 0 0 0 2 22 48 57 
 
Time to perform block in 30 subjects  
 
The time for performing the block varied from 3 to 26 minutes with mean 
value of 7.9 minutes and Standard Deviation of 4.4 minutes. Table-9 gives the 
details in 30 subjects in whom the block was performed. 
Table-9 Time for Block   
 
Time to perform block GROUP Total Block 
Anaesthesia (time 
to perform block) 
3  Min 1 1 
4  Min 3 3 
5  Min 5 5 
6  Min 3 3 
7  Min 7 7 
8  Min 2 2 
10 Min 4 4 
11 Min 1 1 
12 Min 1 1 
13 Min 1 1 
14 Min 1 1 
26 Min 1 1 
Total 30 30 
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Heart Rate(HR): 
 
Table-10  Heart Rate Mean and Std. Deviation during Surgery for all patients:  
 N Mean Std. 
Deviation 
Std. 
Error 
95% Confidence 
Interval for Mean 
Minimum Maximum 
Lower 
Bound 
Upper 
Bound 
HR 
baseline 
Block 30 91.20 11.830 2.160 86.78 95.62 69 114 
Non 
block 
30 94.47 15.220 2.779 88.78 100.15 60 122 
Total 60 92.83 13.615 1.758 89.32 96.35 60 122 
HR 5 
mins 
Block 30 90.13 10.683 1.950 86.14 94.12 70 110 
Non 
block 
30 90.33 14.933 2.726 84.76 95.91 50 113 
Total 60 90.23 12.873 1.662 86.91 93.56 50 113 
HR 10 
mins 
Block 30 87.77 10.588 1.933 83.81 91.72 62 110 
Non 
block 
30 90.80 13.952 2.547 85.59 96.01 54 112 
Total 60 89.28 12.374 1.598 86.09 92.48 54 112 
HR 15 
mins 
Block 30 85.23 11.104 2.027 81.09 89.38 62 111 
Non 
block 
30 88.60 14.481 2.644 83.19 94.01 58 110 
Total 60 86.92 12.906 1.666 83.58 90.25 58 111 
HR 30 
mins 
Block 30 79.77 14.097 2.574 74.50 85.03 49 114 
Non 
block 
30 85.93 15.056 2.749 80.31 91.56 58 119 
Total 60 82.85 14.791 1.910 79.03 86.67 49 119 
HR 45 
mins 
Block 30 79.13 12.356 2.256 74.52 83.75 54 106 
Non 
block 
30 78.07 13.859 2.530 72.89 83.24 56 103 
Total 60 78.60 13.028 1.682 75.23 81.97 54 106 
HR 60 
mins 
Block 30 79.30 14.690 2.682 73.81 84.79 48 107 
Non 
block 
30 80.27 13.856 2.530 75.09 85.44 50 112 
Total 60 79.78 14.166 1.829 76.12 83.44 48 112 
HR 90 
mins 
Block 29 76.62 11.992 2.227 72.06 81.18 55 97 
Non 
block 
29 81.52 10.829 2.011 77.40 85.64 60 104 
Total 58 79.07 11.591 1.522 76.02 82.12 55 104 
HR 120 
mins 
Block 21 74.24 12.377 2.701 68.60 79.87 60 103 
Non 
block 
17 83.71 13.873 3.365 76.57 90.84 58 109 
Total 38 78.47 13.740 2.229 73.96 82.99 58 109 
HR 150 
mins 
Block 7 76.14 17.180 6.493 60.25 92.03 54 99 
Non 
block 
5 85.40 10.065 4.501 72.90 97.90 72 98 
Total 12 80.00 14.851 4.287 70.56 89.44 54 99 
HR 180 
mins 
Block 2 71.00 1.414 1.000 58.29 83.71 70 72 
Non 
block 
1 102.00 . . . . 102 102 
Total 3 81.33 17.926 10.349 36.80 125.86 70 102 
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Graph-1  Heart rate by Time duration of  Surgery: 
 
 
 
 
 
Table -11 Overall Mean HR  
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 82.752a 1.698 79.302 86.202 
Non block 86.084a 1.959 82.101 90.066 
a. Covariates appearing in the model are evaluated at the following values: HR 
baseline = 94.16. 
b. P value Time = 0.01, P value between Group = 0.36 : P Interaction TxG =0.86 
 
The graph-1 and Table 11 shows that both test and control group HR decreased 
by time during surgery. This was significant at P=0.01. There was a difference 
of mean HR of nearly 3 beats between group, however, this did not reach 
statistical significance with P value of 0.36. There was no significant change 
between group during the surgery time as shown by Treatment to Time 
interaction P=0.86.	  
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SYSTOLIC BLOOD PRESSURE 
Table -12 Systolic BP and Time:  
 
GROUP Time Mean Std. Error 95% Confidence Interval Lower Bound Upper Bound 
Block 
5 min 123.772a 7.200 109.154 138.390 
10 min 122.654a 7.830 106.758 138.551 
15 min 109.976a 4.956 99.915 120.037 
30 min 108.433a 5.087 98.107 118.760 
45 min 125.458a 4.968 115.373 135.543 
60 min 129.444a 5.899 117.468 141.420 
90 min 121.353a 3.282 114.689 128.016 
120 min 113.800a 3.364 106.972 120.628 
Non-block 
5 min 142.693a 8.006 126.439 158.947 
10 min 132.309a 8.707 114.634 149.985 
15 min 127.147a 5.511 115.960 138.335 
30 min 132.053a 5.656 120.571 143.536 
45 min 136.552a 5.524 125.338 147.766 
60 min 133.158a 6.559 119.841 146.474 
90 min 123.447a 3.650 116.037 130.856 
120 min 116.306a 3.740 108.713 123.898 
a. Covariates appearing in the model are evaluated at the following values: Sys bp baseline = 150.97. 
Graph -2: Systolic Blood Pressure and Time 
 
 
Table -13 Systolic Blood Pressure (SBP) Mean Values   
 
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 119.361a 3.265 112.733 125.989 
Non-block 130.458a 3.630 123.088 137.828 
a. Covariates appearing in the model are evaluated at the following values: SBP baseline = 
150.97. 
b. Between Group P=0.03 ; Group x Time Interaction P=0.07 
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Graph-2 and Table-13 show that there is a significant difference 
between two groups in systolic blood pressure P=0.03 
 
Diastolic Blood Pressure(DBP) 
 
Table -14  Diastolic Blood Pressure by Time : 
 
GROUP Time Mean Std. Error 95% Confidence Interval Lower Bound Upper Bound 
Block 
5 Min 65.558a 3.854 57.726 73.389 
10 Min 67.523a 3.641 60.123 74.923 
15 Min 59.743a 2.709 54.238 65.248 
30 Min 56.591a 2.887 50.723 62.458 
45 Min 66.613a 3.560 59.379 73.848 
60 Min 73.246a 3.717 65.693 80.800 
90 Min 64.159a 2.637 58.800 69.518 
120 Min 60.915a 2.484 55.867 65.963 
Non-block 
5 Min 68.705a 4.415 59.733 77.678 
10 Min 63.376a 4.172 54.898 71.854 
15 Min 64.212a 3.104 57.905 70.520 
30 Min 67.100a 3.308 60.377 73.823 
45 Min 70.195a 4.078 61.907 78.483 
60 Min 66.052a 4.258 57.398 74.705 
90 Min 62.229a 3.021 56.089 68.368 
120 Min 61.736a 2.846 55.953 67.520 
a. Covariates appearing in the model are evaluated at the following values:  DBP baseline = 76.65. 
 
Table--15   Diastolic BP Mean and Significance  
 
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 64.294a 1.916 60.399 68.188 
Non-block 65.451a 2.195 60.989 69.912 
a. Covariates appearing in the model are evaluated at the following values: DBP 
baseline = 76.65. 
b. Group P = 0.69 ; P value Time = 0.79  Group x Time Interaction P= 0.46 
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Graph-3 
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Table--16   Mean Arterial Pressures  
Mean Arterial Pressure by Group and Time : Table 12 
GROUP Time Mean Std. Error 95% Confidence Interval Lower Bound Upper Bound 
Block 
1 85.124a 4.556 75.874 94.374 
2 86.019a 4.977 75.916 96.122 
3 76.510a 3.179 70.057 82.964 
4 73.889a 3.407 66.974 80.805 
5 86.192a 3.886 78.302 94.081 
6 92.086a 4.162 83.637 100.536 
7 83.262a 2.652 77.877 88.647 
8 78.554a 2.513 73.453 83.656 
Non block 
1 93.435a 5.065 83.153 103.717 
2 87.565a 5.532 76.334 98.795 
3 84.722a 3.534 77.549 91.896 
4 88.490a 3.787 80.802 96.177 
5 90.410a 4.320 81.640 99.180 
6 88.599a 4.627 79.207 97.992 
7 82.323a 2.948 76.337 88.309 
8 79.551a 2.793 73.880 85.222 
a. Covariates appearing in the model are evaluated at the following values: MAP base = 101.39. 
 
Table-17   Mean Arterial Pressure Mean  
Measure:   MEASURE_1   
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 82.705a 2.189 78.260 87.149 
Non-block 86.887a 2.434 81.946 91.827 
a. Covariates appearing in the model are evaluated at the following values: MAP base = 
101.39. 
b. Group P value = 0.23 ;  P value Time = 0.35; Group x Time P value = 0.23 
 
Graph--4 Mean Arterial Pressure and Time 
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POST	OPERATIVE	RESULTS:	
	
Pain	Score:		
 
Table-18  Pain Score 1st 16hrs post surgery  
GROUP Time Mean Std. Error 95% Confidence Interval Lower Bound Upper Bound 
Block 
2 Hrs 2.067 .283 1.500 2.633 
4 Hrs 1.500 .244 1.011 1.989 
6 Hrs 1.367 .213 .939 1.794 
8 Hrs 1.067 .189 .688 1.445 
10 Hrs .967 .184 .599 1.335 
12 Hrs .867 .197 .472 1.262 
14 Hrs .833 .188 .456 1.211 
16 Hrs .867 .178 .510 1.223 
Non--block 
2 Hrs 2.185 .298 1.588 2.783 
4 Hrs 1.444 .257 .929 1.960 
6 Hrs 1.185 .225 .735 1.636 
8 Hrs .963 .199 .564 1.362 
10 Hrs .778 .194 .390 1.166 
12 Hrs .778 .208 .361 1.194 
14 Hrs .630 .198 .232 1.027 
16 Hrs .519 .188 .143 .894 
 
 Graph-5  Pain score 
 
 
Table-19   Pain Score  
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 1.192 .158 .876 1.507 
Non-block 1.060 .166 .727 1.393 
P Value Group=0.56; P Value Time=0.0001; P Value G x T Interaction=0.46 
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Graph--6  Dose of Morphine Consumption intraoperatively 
 
 
 
 
 Table-20 Total Dose of Morphine and Fentanyl Used  
 
 GROUP N Mean Std. Deviation 
Std. Error 
Mean P value 
Total 
Morphine 
consumption 
Block 30 3.07 1.388 .253  
Non-block 30 5.63 1.426 .260 0.0001 
Total Fentanyl 
used 
Block 30 165.00 33.605 6.135  
Non-block 30 175.33 51.977 9.490 0.36 
 
 
Graph No 6 and Table No: 20 shows that during surgery and post operative 
period, the patients who received block used significantly less morphine than 
the control population. P= 0.001. 
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Table-21		Post	operative	heart	rate	
	
	
	
	
Graph-7		
				
																																		Post	Operative	Heart	Rate						
	
	
	
	
	
	
	
Table-21  Heart Rate follow up  
GROUP Time Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 
2 Hrs 84.400 2.015 80.357 88.443 
4 Hrs 86.967 1.873 83.208 90.725 
6 Hrs 86.600 1.985 82.618 90.582 
8 Hrs 86.600 1.775 83.037 90.163 
10 Hrs 87.400 1.502 84.385 90.415 
12 Hrs 86.300 1.691 82.907 89.693 
14 Hrs 85.800 1.551 82.687 88.913 
16 Hrs 84.233 1.270 81.685 86.781 
18 Hrs 84.500 1.233 82.025 86.975 
Non block 
2 Hrs 86.875 2.253 82.354 91.396 
4 Hrs 83.417 2.094 79.215 87.619 
6 Hrs 82.958 2.219 78.506 87.411 
8 Hrs 81.542 1.985 77.559 85.525 
10 Hrs 82.417 1.680 79.046 85.787 
12 Hrs 81.875 1.890 78.082 85.668 
14 Hrs 83.250 1.734 79.770 86.730 
16 Hrs 83.000 1.420 80.151 85.849 
18 Hrs 81.583 1.379 78.816 84.351 
P  Value Group= 0.07 	
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Post	Operative	Systolic	Blood	Pressure:		
	
	
Table-23    Post Operative Systolic Blood Pressure  
GROUP Time Mean Std. Error 95% Confidence Interval Lower Bound Upper Bound 
Block 
2 Hrs 120.200 2.197 115.792 124.608 
4 Hrs 119.267 1.918 115.418 123.116 
6 Hrs 118.400 1.971 114.444 122.356 
8 Hrs 117.800 1.844 114.100 121.500 
10 Hrs 117.333 1.930 113.460 121.207 
12 Hrs 115.033 1.962 111.096 118.971 
14 Hrs 114.933 1.917 111.087 118.780 
16 Hrs 114.200 1.735 110.718 117.682 
18 Hrs 115.733 1.841 112.040 119.427 
Non-block 
2 Hrs 119.667 2.456 114.738 124.595 
4 Hrs 117.833 2.144 113.530 122.137 
6 Hrs 116.083 2.204 111.660 120.506 
8 Hrs 116.083 2.061 111.947 120.220 
10 Hrs 116.250 2.158 111.919 120.581 
12 Hrs 113.333 2.194 108.931 117.736 
14 Hrs 114.333 2.143 110.033 118.634 
16 Hrs 113.833 1.940 109.940 117.727 
18 Hrs 112.917 2.058 108.787 117.046 
	
 
 
 
 
 
 
 
 
 
Table-22  Post Operative Heart Rate  
   
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 86.318
a 1.361 83.587 89.050 
Non-block 82.426
a 1.524 79.366 85.486 
a. Covariates appearing in the model are evaluated at the following values: HR baseline = 
93.50. 
b. P Between Group=0.07, P Between Time = 0.28 and P Interaction G x T = 0.73 	
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Graph-8     Post operative  Systlolic Blood Pressure  
	
	
						
	
	
	
	
	
	
	
	
	
Arm	abduction	score	post	operatively	
	
 Table- 25       Arm Abduction       
GROUP Time Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 
2  Hrs 1.367 .118 1.131 1.603 
4  Hrs 1.267 .097 1.071 1.462 
6  Hrs 1.200 .082 1.036 1.364 
8  Hrs 1.167 .081 1.005 1.328 
10 Hrs 1.167 .081 1.005 1.329 
12 Hrs 1.167 .081 1.005 1.328 
14 Hrs 1.100 .073 .953 1.247 
16 Hrs 1.133 .075 .983 1.284 
18 Hrs 1.033 .064 .906 1.161 
Non-block 
2  Hrs 1.875 .132 1.611 2.139 
4  Hrs 1.708 .109 1.490 1.927 
6  Hrs 1.625 .091 1.442 1.808 
8  Hrs 1.542 .090 1.361 1.722 
10 Hrs 1.500 .090 1.319 1.681 
12 Hrs 1.458 .090 1.278 1.639 
14 Hrs 1.375 .082 1.211 1.539 
16 Hrs 1.333 .084 1.165 1.502 
18 Hrs 1.333 .071 1.191 1.476 
Table-24   Systolic Blood Pressure Post Operative –  
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 116.989 1.634 113.710 120.267 
Non-block 115.593 1.827 111.927 119.258 
Between Group P value = 0.32 
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Graph	no:	9		Post	operative	Arm	abduction	:		
	
	
	
 
 
 
Table-26 Arm Mean Values of Score Post Operative. 
 
 
GROUP Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 
Block 1.178 .067 1.044 1.312 
Non-block 1.528 .075 1.378 1.678 
P value for Group = 0.001: P value time = 0.0001: Interaction P G x T = 0.13 
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DISCUSSION 
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Interfascial plane blocks have emerged over the last decade, with promising evidence 
for safer, effective and satisfying outcomes. Use of ultrasound in regional anaesthesia 
and cadaveric studies, several new blocks have emerged, one of which is PECS block. 
With emphasis on enhanced recovery protocols, the shift in the perioperative care is to 
provide opioid-free analgesia, minimally invasive surgical techniques, earlier mobility, 
and lower levels of intravenous fluid administration. Furthermore, advocation of  
regional anaesthesia, along with multimodal analgesia to reduced the potential chronic 
pain state and possible cancer recurrence. More research is warranted in these areas. 
The use of the well-established paravertebral block for perioperative pain management 
after thoracic and breast surgery, are sparsely used due to several genuine reasons, 
such as, operator skill, time consuming, potential occurrence of pneumothorax, sparing 
areas of innervation by brachial plexus  
Breast cancer has now become the most common cancer with 25.8 per 100,000 among 
the Indian population (1). In spite of improved efficiency in surgical treatment of 
breast cancer (42), peri-mastectomy pain remains a persistent challenge. The 
perioperative anaesthetic care for those undergoing mastectomy surgery is general 
anaesthesia with a multimodal approach for analgesics such  
as opioids, paracetamol and NSAIDs(2). In recent years, there is growing evidence 
that larger doses of opioids suppress body’s natural killers cells (NK) leading increase 
in cancer recurrence (10) and thoracic paravertebral block (TPVB), the then accepted 
‘gold standard’ adjuvant regional anesthesia has inadequate analgesia with high rate of 
serious complications (3)(38) (45).  By 2011 with demonstration by Blanco R that 
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Pectoral Nerve  (PECS) Block (PECS I and II block) effectively reduced pain locally 
over the serratus anterior area during breast reconstruction surgeries (15). There are 
reports regarding  safety of levobupivacaine  over the then widely used  bupivacaine in 
regional anaesthesia (22),(23). .  
 PECS I  and PECS II blocks were initially introduced by Blanco et al in 
2011(5) claiming its advantages in pain management during perioperative of 
reconstructive breast surgery. Their study was performed it in 50 patients undergoing 
mastectomy surgery and reported good post operative analgesia for 8 hours. Since then 
there have been multiple studies showing mixed results of the block. Our study was 
undertaken to see if the PECS I and II block could offer quality analgesia for 
mastectomy surgery. In this study both intra-operative and post operative parameters 
were evaluated. 
A. Intraoperative mean opioid consumption:   
All patients were subjected to general anaesthesia for surgery in this study. The test 
group in addition received PECS I & II block. During the procedure our patients were 
allowed to receive extra doses of morphine or fentanyl based on changes in heart rate 
and blood pressure once adequate depth of anaesthesia was achieved with a MAC of 
1.0.   
The study shows that the mean morphine dose given to test group was significantly 
lesser than control group (graph 6, table 20; P= 0.0001). Similar results were obtained 
by  Wang et al of PECS block versus GA (43)which reported overall statistically 
significant decrease in intra-op fentanyl  consumption in PECS group  (P<.0001). 
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However, there was no difference in fentanyl consumption. 
The intervention is easy to perform and took only approximately 8 minutes and there 
were no major adverse outcomes for this intervention noted. 
B. Intraoperative heart rate and blood pressure changes: 
The study noted that during the intra operative period there was only minor 
differences in the heart rate (mean of 3 beats) and this did not reach statistical 
significance (P=0.36) . Heart rate and blood pressure are the most relevant indicators 
of pain and can reflect intra-operative pain, Warrén et al had concluded that although 
these variables may be frequent indicators to pain they are not necessarily precise, due 
to other changes in sympathetic responses such as inadequate depth of anaesthesia, 
intra-operative blood loss or patients on beta blockers. Yet in out weighing the risk of 
post traumatic stress disorder these indirect variables must be treated accordingly(44). 
The design of the study was such that, morphine dose was increased as per the rise in  
HR or BP had more than 20% variation from base line. There was no significant 
difference in HR in the two arms of the study. There was however, statistically 
significant (P=0.03) reduction in systolic blood pressure in those who received the 
block during anesthesia (Graph 2, table 13). The mean systolic BP was 113 (SD) 
versus 131 (SD) in the control group.   There was no significant change noted in the 
diastolic blood pressure or mean arterial pressure in the two groups. This is contrary to 
the report by Manzoor et al  (45), from their study of patients under general 
anaesthesia with adjuvant bupivacaine versus bupivacaine with Dexmedetomidine for 
PEC I and II which recorded no statistical difference in intraoperative blood pressure 
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or heart rate at baseline, at surgical incision and at 10 minute interval till completion of 
surgery. This may be related to the drugs used (Dexmedetomidine) for block in the 
Manzoor study.  
Post-operative Period   
During the post operative period none of the patients required rescue morphine 
in the ward for pain relief as the NRS score did not cross 4/10 in both the groups and 
they received paracetamol was continued every six hours as per protocol..   
Pain Post-operative period:  
In our study postoperative NRS scores in the first 18 hours did not show any 
statistical difference between both the groups. (P=0.56). This could be due to the 
patient receiving adeauate  paracetamol in both the groups.  
Bashandy et al (46), who studied the beneficial effects of PECS block versus 
general anaesthesia, documented that VAS scores in the PECS group stayed 
significantly lower than the general anaesthetic group, at 3 hours and 24 hours post 
operatively.  They also reported total amount of postoperative morphine needed to 
keep VAS pain scores less than 3 in the PECS was lower than control group (P < 
0.001).  In addition to the total amount of morphine and fentanyl consumption was less 
in the test as compared to control group. Wang et al (43)  in their RCT  of patients 
under GA versus adjuvant PECS II  reported  the VAS score on block group to be 
significantly lower  then GA in the first six hours. However from six to 18 hours there 
was no difference in both the groups. They also reported overall significant decrease in 
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total morphine consumption in PECS group (P < 0.001).  
Cros et al (47) in their randomized, double-blind, dual-centred, placebo-
controlled trial in 2018, of patients under GA with PECS I and  bupivacaine Versus 
saline, the primary outcome was NRS in the recovery unit 30 minutes after admission 
or just before the morphine administration (NRS ≥4/10). The secondary in the cross 
study were post- operative opioid consumption (ie, in the recovery unit and after 24 
hours). No significant difference in NRS was observed between the bupivacaine and 
placebo.  
In the post operative period the present study showed no statically significant 
difference in heart rate and blood pressure changes. Manzoor et al (45) in their RCT 
study of  PECS with bupivacaine versus dexmedetomidine, though noted significant 
difference in the blood pressure in both the groups in the first postoperative hour. 
However, there was no significant difference in the rest of the postoperative period 
after the 1st hour.   
Post-operative arm abduction:  
Post operative arm abduction is considered as reflecting persistent post operative pain 
particularly in breast surgery (37) Our study showed significant difference in the range 
of arm abduction in PECS group as compared to control group during 18 hours 
postoperatively  (Graph -9, table 26). This was statistically significant (P=0.001). This 
result was similar to the study done by Kim et al in their RCT study of GA with 
adjuvant PEC 1 (37). Median NRS of the axillary pain during abduction was 
significantly lower than the control group between groups (P<.001).  They reported 
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that a single blocking method would not provide adequate analgesia in the entire breast 
area. However, axillary pain scores were significantly lower in the block group to the 
first 24 hours. Wang et al (43) in their RCT study of patients undergoing general 
anaesthesia versus adjuvant PECS II reported on the 14th postoperative day that there 
was no statistically significance in shoulder movement. However, PECS group showed 
favourable shoulder abduction during recovery period.  
The mean time taken for the block was only 7.7 minutes and it was technically simple 
to perform with minimal training by the post graduate student. There were no 
complications observed in the study. 
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Limitations 
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The result of the study has to be understood with its following limitations: 
1. The intervention arm could not be blinded and hence the outcome  
measurement could have been influenced by the observer  
(measurement bias), as the same person gave the block and also measured  
intra-operative outcomes. However, post-operative measurements were  
taken by a different observer (pain nurses) ,who was unaware of the  
allocation into test and control group. 
          Primary outcome-Although there might seem an existence of biased             
           between the groups, with the advantages of administration of the block  
           over the non-block groups, in terms of pain relief, which are already  
           known facts, in the broader sense of regional anaesthesia applications,  
           however, the objective of this study was achieved, adding to the     
           evidence-based benefits of this recently described PECS block, with its  
           safety and efficacy.     	
2. PECS was performed under General Anaesthesia and when the patient was  
unconscious. Hence dermatome distribution or quality of block could not  
be assessed before surgery. 
3. Shoulder range of motion was not assessed by standardized method using  
universal full circle manual goniometer under the guidance of dedicated  
physiotherapist and hence inter-observer variation could have occurred  
in the measurement.  
4. The sample size of the study was not very large which is again a limitation  
	 89	
in the present study. 
5. Long term outcome as post operative chronic pain syndrome, and cancer  
recurrence was not evaluated as, the time frame  
for the secondary outcome was short, thereby, a conclusive inference on  
chronic pain and cancer recurrence, could not be made but will certainly  
contribute to some extent, in favor of these concepts. 
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SUMMARY  
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1.This randomized control study of 60 patients with 30 in each arm 
                         
    was performed to evaluate the effects of the recently introduced, regional    
           anaesthesia technique, the two-level PECS block, in the management     
          of breast cancer surgery at Christian Medical College in Vellore. 
 
     2.The following intra operative and post-operative parameters were  
          measured as outcome variables: The primary outcome was the safety   
          and efficacy of PECS block dose of morphine consumption. This was    
          supported with the following variables- 
a) Intra-operative heart rate and blood pressure 
b) Intra and post-operative opioid consumption 
c) Post-operative pain assessment and management 
d) Post-operative heart rate and blood pressure 
e) Post operative arm abduction score assessment 
2. The study showed that PECS block group used significantly less morphine 
 (3.07mgs ) during and intra and post operative period  as compared the  
 control group (5.635mgs) which was statistically significant (P=0.0001).  
3. There was small but significant decrease in the mean intra-operative  
systolic blood pressure as compared to control group (P=0.03). 
      4.   The study noted that there was significant improvement in the arm 
 abduction in the test group as compared to control group (P=0.001). 
4. The average time for block was only 7.9 minutes and no complications  
were observed in the study related to the block.  
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CONCLUSION 
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Our study will certainly support the fast  evolving thinking in the field of perioperative 
medicine, regional anaesthesia and pain management. The results of our study is 
supportive, in proving, the two-level PECS block is safe, effective, reliable, easy to 
perform, decreases morphine consumption,	improves postoperative pain, provides 
patient satisfaction, in breast cancer related surgery, thereby, achieving the primary 
outcome. It should be considered as an adjuvant therapy multimodal analgesic 
technique to General Aaaanaesthesia. As with the secondary outcome, there were no 
reported cases with symptoms of chronic pain or cancer recurrence, during the 
stipulated time frame, therefore, no conclusive inference can be made but certainly can 
contribute to the evidence towards the same.  
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slno group name age sex hospno weight asagrade cph surgery dursurgery anaesthes hrbase sysbpbase diasbpbase mapbase hr5m sysbp5m diasbp5m map5m etco25m
1 2 medidi	sujatha 29 2 940734g 60 2 2 4 100 103 160 95 117 107 103 41 62 30
2 2 shashikala 60 2 755265c 65 1 2 2 60 68 179 89 119 67 112 57 75 24
3 2 latha 39 2 782834g 55 1 2 2 90 121 116 63 81 105 124 32 63 31
4 2 rehana	khatun 36 2 710508g 53 1 2 1 90 88 148 86 107 100 120 80 93 31
5 2 jalil	ansari 53 1 714203g 53 1 2 1 120 98 133 64 87 104 79 43 55 34
6 2 ansari	seikh 36 2 736320g 75 2 2 2 120 100 150 78 102 106 148 68 95 24
7 2 roja	venugopal 60 2 828313g 75 1 2 1 90 83 101 78 86 73 93 53 66 26
8 2 rukmini 58 2 708280g 57 1 2 1 120 104 113 72 86 71 119 56 77 26
9 2 manisha	choudary 38 2 741289g 51 2 2 1 120 92 200 100 133 95 146 76 99 20
10 2 rozina	aktar 36 2 813897g 78 1 2 1 90 105 156 76 103 105 157 76 103 29
11 2 eshwari 51 2 806799g 83 2 2 2 120 92 156 71 99 98 163 84 110 31
12 2 rubinell	nongseij 40 2 848939g 62 1 2 3 90 60 100 60 73 50 98 50 66 21
13 2 sarama	bhattacharya 57 2 769427g 63 1 2 1 120 154 76 102 98 140 58 85 41
14 2 shipra	das 37 2 861969g 60 1 2 2 90 156 52 87 78 124 56 79 23
15 2 shahida 57 2 733302g 55 2 2 2 120 94 112 71 85 95 136 62 87 24
16 2 geetha 41 2 761111g 59 2 2 2 120 113 125 59 81 102 138 87 104 28
17 2 Nalini	Ravichandran 36 2 830436b 59 1 2 4 90 84 130 79 96 83 96 63 74 28
18 2 vimala	devi 46 2 751316g 75 1 2 1 150 115 109 83 92 113 122 73 89 21
19 2 suchitha	modak 47 2 770808g 56 2 2 1 150 110 150 98 115 103 140 90 107 15
20 2 Dilwara	Begum 57 2 776725g 61 2 2 1 90 92 129 52 78 95 139 51 80 30
21 2 jaya 49 2 206282g 65 2 2 2 90 78 141 63 89 67 104 49 67 28
22 2 sandhya	dhar 42 2 971645g 65 1 2 1 120 75 159 74 102 77 149 75 100 23
23 2 mohana 62 2 010734a 62 2 2 2 120 90 173 89 117 86 161 63 96 26
24 2 mary	A 44 2 849421g 52 1 2 1 90 105 163 85 111 96 115 60 78 21
25 2 weselin	regini 48 2 913290g 57 1 2 1 150 113 140 82 101 96 117 67 84 28
26 2 saraswathi	das 54 2 794699g 50 2 2 2 120 122 142 62 89 101 194 88 123 20
27 1 mary	das 61 2 140777g 65 1 2 1 120 7 82 210 78 122 89 189 67 108 29
28 1 prebha	banarji 46 2 248133c 68 2 2 1 180 10 97 123 57 79 93 80 37 51 20
29 1 punitha 50 2 690864g 65 2 2 2 150 7 103 174 80 111 97 175 79 111 28
30 1 dipali	mandal 32 2 720398g 60 1 2 1 120 26 88 126 76 93 90 97 48 64 32
31 1 malar 44 2 821472g 56 1 2 1 90 6 78 101 65 77 110 157 96 116 48
32 1 thilagavathy 62 2 547962g 65 2 2 1 90 6 114 161 87 112 95 107 66 80 34
33 1 salammal 46 2 912333g 55 2 2 1 120 10 77 140 67 91 73 75 40 52 23
34 1 zane	bee 70 2 811335g 51 2 2 2 120 5 70 163 97 119 70 92 61 71 27
35 1 tilak	pramanik 66 2 865900g 50 2 2 2 120 8 85 205 82 123 87 144 79 101 35
36 1 rita	sarkar 51 2 8534026 68 2 2 1 120 7 83 180 87 118 76 177 53 94 50
37 1 salamma 46 2 912333g 55 2 2 1 120 10 77 140 67 91 73 75 40 52 23
38 1 Bhakiya	lakshmi 48 2 832836g 50 1 2 2 150 8 89 121 67 85 89 120 82 95 39
39 1 mst	nazma	khatun 34 2 838935g 74 2 2 2 150 10 94 145 72 96 94 136 72 93 24
40 1 lalitha 49 2 781237g 60 2 2 2 90 4 105 172 57 95 96 121 59 80 27
41 1 indira 51 2 697844g 66 2 2 2 120 14 83 129 64 86 99 120 64 83 27
42 1 thilagavathy 39 2 534866g 70 1 2 2 120 12 102 140 80 100 96 134 84 101 29
43 1 rahima	alam 54 2 777600g 54 2 2 2 120 6 111 101 62 75 97 132 110 117 21
44 1 jayakodi 68 2 701440d 60 2 2 1 120 13 92 143 57 86 92 70 34 46 25
45 1 maya	rit 38 2 744165g 67 1 2 2 90 4 79 164 85 111 106 135 62 86 39
46 1 krishnaveni 50 2 726388g 50 2 2 1 120 5 91 155 81 106 92 179 86 117 22
47 1 pushpa 58 2 762079g 70 2 2 1 90 7 92 159 85 110 85 120 81 94 30
48 1 sarya	khatun 47 2 791471g 56 1 2 2 90 5 97 100 67 78 92 102 54 70 25
49 1 johora	khatun 44 2 858956g 44 2 2 1 120 5 91 183 86 118 84 115 57 76 24
50 1 parvathamma 78 2 859595g 50 1 2 2 180 4 69 186 80 115 79 182 65 104 30
51 1 pratima	santra 50 2 886103g 60 1 2 1 150 3 77 140 78 99 84 96 70 79 31
52 1 samantha	kalpana 60 2 765191g 60 2 2 2 90 7 88 205 89 128 79 155 79 104 25
53 1 madhumita	bose 31 2 752508g 43 2 2 2 90 7 79 107 47 67 77 100 43 62 26
54 1 tamil	arasi 64 2 490670d 65 2 2 2 150 10 100 193 93 126 106 108 64 79 32
55 1 saujath	k	k 47 2 834370g 62 2 2 2 120 7 111 154 85 108 98 59 33 42 21
56 1 chandana	chowdhury 59 2 046572d 60 1 2 2 90 7 92 158 67 97 71 102 55 71 17
57 1 priti	naskar 49 2 741231g 52 1 2 1 120 11 100 115 65 82 106 178 79 112 29
58 1 moa	saida 52 2 820804g 65 1 2 3 60 5 99 120 60 80 91 90 50 63 30
59 2 lizamma	mathew 57 2 901258g 95 2 2 1 150 81 170 78 109 81 170 68 102 30
60 2 vijaya 40 2 733423g 66 2 2 2 180 102 120 70 87 92 90 50 63 35				
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sat5m hr10m sysbp10m diasbp10m map10m etco210m sat10m hr15m sysbp15m diasbp15m map15m etco215m sat15m hr30m sysbp30m diasbp30m map30m etco230m sat30m hr45m sysbp45m
100 107 108 55 73 29 100 98 94 50 65 29 100 104 137 68 91 31 100 98 137
100 81 126 60 82 30 100 71 96 49 65 30 100 60 115 64 81 29 100 69 134
100 88 110 56 74 27 100 83 111 56 74 27 100 95 138 56 83 27 100 56 87
100 98 129 80 96 30 100 94 130 90 103 27 100 88 130 84 99 26 100 74 140
100 92 74 40 51 31 100 91 124 80 95 31 100 71 130 67 88 28 100 80 111
100 106 158 68 98 30 100 102 139 49 79 29 100 101 148 63 91 29 100 93 140
100 78 121 73 89 27 100 73 120 70 87 26 100 73 105 65 78 32 100 71 107
100 70 114 58 77 21 100 61 142 81 101 24 100 68 134 73 93 27 100 72 155
100 96 142 77 99 24 100 82 132 77 95 25 100 77 180 95 123 27 100 68 170
100 101 125 61 82 37 100 101 100 58 72 31 100 87 120 70 87 29 100 90 139
100 99 135 72 93 31 100 96 108 64 79 30 100 91 138 79 99 32 100 86 140
100 54 100 60 73 31 100 58 100 60 73 31 100 58 100 60 73 32 100 60 110
100 73 93 46 62 34 100 62 112 54 73 30 100 74 133 62 86 31 100 59 120
100 87 184 69 107 26 100 80 129 57 81 26 100 69 107 50 69 25 100 56 128
100 101 123 63 83 36 100 96 114 60 78 36 100 78 85 40 55 27 100 96 127
100 112 118 61 80 40 100 106 107 54 72 35 100 119 151 81 104 32 100 90 117
100 80 92 57 69 30 100 78 96 58 71 29 100 89 135 78 97 29 100 75 134
100 97 160 93 115 24 100 103 124 75 91 33 100 109 122 58 79 33 100 103 124
100 110 127 61 83 34 100 108 129 60 83 35 100 110 127 65 86 35 100 96 119
100 77 77 31 46 28 100 76 156 68 97 32 100 76 142 54 83 34 100 78 129
100 105 107 79 88 29 100 105 137 62 87 21 100 82 183 104 130 22 100 57 194
100 99 212 97 135 25 100 95 125 53 77 34 100 83 111 61 78 29 100 61 134
100 97 114 58 77 27 100 94 126 61 83 35 100 89 123 57 79 33 100 82 96
100 98 169 90 116 32 100 110 115 59 78 32 100 97 125 64 84 31 100 86 87
100 89 86 57 67 21 100 92 132 76 95 26 100 95 128 81 97 29 100 80 142
100 104 147 70 96 33 100 99 115 62 80 27 100 95 135 74 94 25 100 73 150
100 85 227 93 138 30 100 89 196 65 109 30 100 79 140 61 87 28 100 88 212
100 96 84 43 57 45 100 90 90 50 63 40 100 91 86 45 59 29 100 80 88
100 87 113 60 78 30 100 92 101 52 68 30 100 80 68 43 51 24 100 89 108
100 82 126 76 93 32 100 82 160 85 110 36 100 108 151 70 97 37 100 82 120
100 100 185 99 128 45 100 88 116 66 83 57 100 73 98 65 76 49 100 85 114
100 92 104 56 72 35 100 106 56 37 43 35 100 96 145 75 98 28 100 96 133
100 77 175 87 116 30 100 70 102 48 66 31 100 75 119 63 82 31 100 81 106
100 70 103 70 81 25 100 72 105 70 82 31 100 63 100 60 73 29 100 63 106
100 80 127 47 74 30 100 79 179 89 119 30 100 49 80 40 53 30 100 61 125
100 79 163 75 104 48 100 82 103 45 64 47 100 77 75 34 48 36 100 81 125
100 77 175 67 103 30 100 70 102 48 66 32 100 75 119 63 82 31 100 81 106
100 105 123 65 84 45 100 79 99 65 76 36 100 57 98 62 74 29 100 54 144
100 92 100 45 63 18 100 96 119 61 80 25 100 74 115 57 76 28 100 73 120
100 88 124 54 77 27 100 84 95 44 61 30 100 90 89 40 56 28 100 83 120
100 101 152 86 108 28 100 103 149 83 105 30 100 114 175 81 112 29 100 106 160
100 95 94 48 63 30 100 92 100 52 68 29 100 89 103 59 74 29 100 90 105
100 110 124 58 80 25 100 111 111 61 78 24 100 84 121 64 83 27 100 80 118
100 96 101 84 90 24 100 85 95 41 59 28 100 72 92 39 57 28 100 91 129
100 92 115 54 74 37 100 90 119 57 78 37 100 95 141 82 102 35 100 63 123
100 81 124 78 93 26 100 96 101 53 69 26 100 84 99 45 63 26 100 83 121
100 831 119 62 81 28 100 90 100 56 71 26 100 79 136 69 91 32 100 95 159
100 88 90 52 65 24 100 88 94 51 65 24 100 83 100 51 67 24 100 72 132
100 91 184 102 129 24 100 73 118 58 78 24 100 72 130 66 87 24 100 67 138
100 62 166 73 104 30 100 62 115 67 83 27 100 68 105 58 74 27 100 70 197
100 77 100 70 80 29 100 72 94 68 77 29 100 80 123 79 94 29 100 76 120
100 82 205 95 132 25 100 76 112 53 73 29 100 83 118 61 80 29 100 83 158
100 75 104 49 67 26 100 82 103 52 69 26 100 64 110 49 69 26 100 69 106
100 94 95 54 68 29 100 89 73 46 55 26 100 79 116 69 85 32 100 83 134
100 100 76 41 53 32 100 94 100 60 73 30 100 92 93 50 64 30 100 76 116
100 91 124 58 80 32 100 73 104 54 71 28 100 60 99 49 66 28 100 66 96
100 83 70 60 63 36 100 79 96 47 63 46 100 84 111 43 66 40 100 73 116
100 84 94 56 69 30 100 82 98 60 73 30 100 78 99 58 72 31 100 103 106
100 69 100 48 65 35 100 71 134 60 85 35 100 69 149 58 88 36 100 68 135
100 94 90 50 63 32 100 92 90 50 63 31 100 96 110 60 77 32 100 96 110								
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diasbp45m map45m etco245m sat45m hr60m sysbp60m diasbp60m map60m etco260m sat60m hr90m sysbp90m diasbp90m map90m etco290m sat90m hr120m sysbp120m diasbp120m map120m etco2120m
63 88 32 100 93 100 50 67 32 100 93 104 45 65 31 100
76 95 29 100 74 115 60 78 33 100
45 59 24 100 86 122 54 77 32 100 100 118 59 79 35 100
90 107 30 100 94 130 0 43 31 100 90 110 70 83 30 100
57 75 32 100 72 104 55 71 25 100 80 111 57 75 32 100 109 151 93 112 36
62 88 29 100 77 141 66 91 29 100 88 134 57 83 35 100 83 119 43 68 28
60 76 30 100 65 104 55 71 30 100 75 98 54 69 35 100
82 106 29 100 84 164 81 109 32 100 67 138 73 95 35 100 58 108 56 73 24
96 121 30 100 80 169 92 118 31 100 85 158 92 114 31 100 77 106 75 85 31
74 96 30 100 82 128 65 86 28 100 68 121 59 80 25 100
68 92 33 100 77 130 66 87 33 100 78 118 63 81 33 100 96 142 83 103 36
60 77 31 100 60 110 62 78 31 100 68 95 52 66 34 100
52 75 29 100 70 118 48 71 28 100 70 107 53 71 27 100 72 128 54 79 29
58 81 27 100 63 127 75 92 27 100 75 142 46 78 28 100
60 82 27 100 81 98 47 64 27 100 81 103 51 68 26 100 74 100 48 65 26
68 84 30 100 94 120 67 85 29 100 87 113 73 86 28 100 97 108 58 75 30
86 102 29 100 89 106 75 85 30 100 88 105 62 76 35 100
64 84 31 100 112 144 82 103 31 100 104 121 62 82 28 100 90 98 53 68 28
60 80 33 100 98 108 50 69 32 100 95 103 42 62 28 100 94 97 57 70 26
59 82 36 100 84 121 55 77 29 100 74 109 49 69 29 100
99 131 23 100 50 178 94 122 26 100 60 161 91 114 26 100
57 28 100 86 146 71 96 30 100 77 130 57 81 31 100 97 120 57 78 38
46 63 29 100 70 70 38 49 28 100 87 105 45 65 29 100 60 109 66 80 30
43 58 30 100 88 137 75 96 32 100 85 96 48 64 35 100
85 104 31 100 84 139 89 106 32 100 83 131 76 94 34 100 87 101 57 72 33
70 97 27 100 56 150 71 97 28 100 82 129 64 86 28 100 81 104 58 73 27
127 155 29 100 79 185 80 115 29 100 78 134 62 86 29 100 75 155 70 98 29
41 57 39 100 86 103 50 68 32 100 92 116 58 77 30 100 72 102 51 68 29
93 98 30 100 86 180 91 121 30 100 80 138 69 92 30 100 79 124 67 86 33
61 81 33 100 71 112 53 73 26 100 85 125 77 93 26 100 72 127 63 84 28
61 79 43 100 100 122 69 87 38 100 79 118 79 92 33 100
63 86 26 100 101 106 57 73 29 100 97 136 89 105 30 100
57 73 32 100 64 105 99 101 31 100 62 121 58 79 26 100 60 113 62 79 31
72 83 28 100 64 110 70 83 26 100 65 109 70 83 26 100 61 106 67 80 28
63 84 32 100 71 113 58 76 32 100 65 124 67 86 30 100 60 114 56 75 27
63 84 40 100 77 165 102 123 37 100 71 139 62 88 30 100 77 133 59 84 32
57 73 32 100 64 155 99 118 31 100 62 121 58 79 26 100 60 113 62 79 31
79 101 27 100 79 158 102 121 28 100 68 123 77 92 31 100 60 112 67 82 26
61 81 35 100 93 150 83 105 35 100 79 135 75 95 35 100 70 121 56 78 32
59 79 32 100 101 128 64 85 29 100 95 111 64 80 27 100
82 108 29 100 89 158 77 104 29 100 92 142 76 98 27 100 96 137 72 94 27
50 68 30 100 63 117 67 84 28 100 70 103 54 70 30 100 82 93 47 62 28
64 82 30 100 80 121 68 86 30 100 80 117 57 77 34 100 85 103 48 66 26
46 74 33 100 83 113 42 66 33 100 83 115 48 70 33 100 80 130 58 82 36
61 82 35 100 48 129 68 88 35 100 59 109 47 68 32 100
64 83 29 100 76 106 58 74 26 100 83 141 75 97 29 100 79 116 63 81 29
87 111 36 100 80 130 61 84 36 100 71 120 60 80 30 100
75 94 34 100 79 91 51 64 28 100 85 97 49 65 28 100
79 99 30 100 64 111 60 77 32 100 63 111 49 70 30 100 61 99 47 64 29
88 124 32 100 68 171 91 118 31 100 55 130 56 81 31 100 62 120 66 84 31
80 93 32 100 80 130 88 102 31 100 92 140 90 107 32 100 66 130 90 103 35
72 101 23 100 107 174 82 113 34 100 69 116 55 75 32 100 65 100 61 74 31
51 69 26 100 54 109 69 82 28 100 74 113 42 66 28 100
77 96 35 100 88 139 71 94 33 100 84 112 71 85 31 100 84 118 67 84 33
58 77 34 100 87 87 71 76 36 100 92 110 53 72 30 100 103 104 55 71 30
53 67 27 100 62 121 66 84 32 100 59 129 68 88 29 100
47 70 40 100 78 112 54 73 29 100 73 89 50 63 27 100 85 95 57 70 26
71 83 29 100 100 123 85 98 30 100
68 90 36 100 71 151 66 94 37 100 77 151 66 94 37 100 77 124 57 79 33
60 77 30 100 104 110 60 77 30 100 100 105 60 75 35 100 96 100 60 73 40									
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sat120m hr150m sysbp150m diasbp150m map150m etco2150m sat150m hr180m sysbp180m diasbp180m map180m etco2180m sat180m paind11 sysbpd11 diasbpd11 mapd11 hrd11 handd11 paind12 sysbpd12
2 110 80 90 88 1 2 110
2 122 84 97 80 1 2 140
3 110 72 85 78 2 1 100
2 140 80 100 62 1 0 120
100 5 140 70 93 88 3 3 120
100 0 120 80 93 92 2 0 120
4 120 80 93 98 3 2 120
100 2 140 90 107 104 2 0 140
100 3 140 90 107 90 2 3 140
3 120 70 87 69 1 2 120
100 3 136 70 92 88 2 0 130
1 100 60 73 70 2 3 102
100 3 110 70 83 76 2 0 110
0 110 80 90 80 1 0 110
100 3 120 70 87 86 2 3 110
100 4 110 60 77 90 3 2 100
7 110 84 93 84 3 5 106
100 79 96 51 66 28 100 1 110 70 83 120 3 1 110
100 89 128 62 84 34 100 0 140 80 100 114 2 0 120
0 110 60 77 88 2 0 110
3 140 60 87 88 2 2 130
100 2 120 90 100 88 1 0 110
100 0 120 70 87 86 1 2 130
0 120 90 100 82 1 0 120
100 72 95 56 69 33 100 2 120 90 100 84 2 2 120
100 2 104 60 75 90 2 2 120
100 4 130 90 103 88 2 2 130
100 87 101 52 68 39 100 70 107 58 74 41 100 2 110 70 83 110 1 2 110
100 99 147 87 107 35 100 2 130 80 97 102 1 2 120
100 0 110 70 83 88 1 0 110
3 110 80 90 92 2 0 114
3 120 70 87 88 2 2 130
100 0 120 70 87 72 1 0 120
100 0 130 80 97 76 1 0 132
100 3 140 80 100 84 1 3 130
100 3 110 70 83 72 1 3 110
100 0 120 70 87 72 1 0 120
100 54 103 56 72 29 100 1 140 90 107 68 1 1 120
100 67 121 58 79 32 100 3 110 80 90 86 2 2 110
3 116 70 85 78 2 3 122
100 0 140 86 104 96 1 0 130
100 1 110 80 90 80 1 1 110
100 0 100 70 80 84 1 0 100
100 5 120 60 80 102 3 5 120
0 120 80 93 80 1 0 120
100 2 120 80 93 88 1 2 130
3 110 70 83 86 1 0 110
4 110 80 90 74 3 4 110
100 1 140 80 100 68 1 1 140
100 62 116 54 75 31 100 72 117 72 87 31 100 1 100 60 73 80 1 1 104
100 70 120 76 91 34 100 2 120 60 80 92 1 1 120
100 4 120 70 87 84 2 0 118
3 110 70 83 82 1 2 110
100 94 127 87 100 33 100 3 140 100 113 80 2 3 130
100 2 120 80 93 96 1 1 120
2 120 60 80 78 1 2 118
100 2 130 90 103 76 1 2 130
4 130 80 97 90 2 2 130
100 89 119 54 76 43 100
100 98 106 60 75 38 100 102 134 69 91 40 100									
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diasbpd12 mapd12 hrd12 handd12 paind13 sysbpd13 diasbpd13 mapd13 hrd13 handd13 paind14 sysbpd14 diasbpd14 mapd14 hrd14 handd14 paind15 sysbpd15 diasbpd15 mapd15 hrd15
80 90 82 1 2 120 90 100 88 1 2 126 90 102 72 1 2 110 80 90 76
80 100 84 1 1 122 88 99 82 1 1 120 86 97 78 1 1 132 96 108 92
80 87 74 2 72 100 70 80 72 1 2 100 70 80 72 1 1 100 70 80 74
80 93 64 1 0 120 80 93 64 1 0 110 70 83 70 1
70 87 80 3 0 120 70 87 80 2 0 110 70 83 80 2 0 110 70 83 82
80 93 90 2 0 120 80 93 88 2 0 120 80 93 84 2 0 120 80 93 84
70 87 94 2 0 120 70 87 94 2 0 110 60 77 92 2
70 93 88 2 0 130 70 90 86 2
90 107 92 2 2 130 80 97 88 2 1 130 90 103 92 2
70 87 70 1 2 120 70 87 72 2 0 120 80 93 64 1 0 120 80 93 72
70 90 86 2 2 128 76 93 83 2 1 130 70 90 80 1 0 140 90 107 78
60 74 62 2 1 100 60 73 60 1 0 100 64 76 64 1 0 102 62 75 62
60 77 82 2 0 106 70 82 86 2 0 110 70 83 84 2 0 106 70 82 84
80 90 80 1
70 83 86 2 2 110 70 83 86 2 2 110 70 83 86 2 2 110 70 83 80
70 80 90 2 2 100 70 80 90 2
80 89 80 2
80 90 98 2 1 110 70 83 98 2 1 110 80 90 99 2 1 120 80 93 96
70 87 100 2 2 120 80 93 90 2 2 120 80 93 90 2 0 120 80 93 88
70 83 86 2 0 110 70 86 86 2 0 110 70 83 82 2 0 100 70 80 84
70 90 88 2 2 130 70 90 88 2 2 130 70 90 90 2
70 83 84 1 0 120 70 87 78 1 0 120 80 93 82
80 97 82 1 1 120 80 93 82 1 1 120 80 93 80 1
80 93 82 1 0 110 80 90 80 1 0 110 70 83 82 1 0 110 80 90 82
80 93 86 1 1 120 80 93 84 1 1 120 80 93 84 1 1 120 80 93 86
70 87 86 2 2 120 70 87 88 2 2 120 80 93 88 2 2 110 80 90 80
90 103 86 2 0 130 80 97 82 1 0 130 80 97 84 1 0 130 90 103 84
70 83 110 1 1 100 70 80 104 1 1 100 70 80 86 1 1 100 70 80 86
90 100 108 1 2 120 90 100 104 1 2 120 80 93 104 1
70 83 84 1 0 110 80 90 84 1 0 110 80 90 84 1 0 110 80 90 100
80 91 90 2 0 118 74 89 90 2 2 110 70 83 90 2 2 120 90 100 90
70 90 96 2 2 130 70 90 116 2 2 130 70 90 100 2 0 130 70 90 110
80 93 78 1 0 120 60 80 78 1 0 120 70 87 82 1 0 130 80 97 82
80 97 82 1 0 130 88 102 86 1 0 130 80 97 86 1 0 130 80 97 86
90 103 84 1 3 130 90 103 84 1 3 130 80 97 84 1 3 130 80 97 84
70 83 74 1 3 110 70 83 72 1 2 108 78 88 90 1 2 110 80 90 88
70 87 74 1 0 120 70 87 74 1 0 120 60 80 78 1 0 130 70 90 80
62 81 62 1 1 120 82 95 64 1 0 120 80 93 70 1 0 120 80 93 70
80 90 84 2 2 120 80 93 86 2 0 120 80 93 86 1 0 110 70 83 86
77 92 92 2 3 120 70 87 90 1 2 120 70 87 92 1 2 120 70 87 90
80 97 102 1 0 126 80 95 110 1 0 126 80 95 110 1 0 110 70 83 92
70 83 84 1 1 110 70 83 84 1 2 110 70 83 84 2 1 110 80 90 82
60 73 82 1 0 100 60 73 82 1 0 110 70 83 82 1 0 110 70 83 84
60 80 110 2 4 120 70 87 106 2 2 120 70 87 104 2
70 87 84 1 0 120 80 93 86 1 0 120 80 93 86 1 0 120 80 93 84
80 97 86 1 2 140 90 107 88 1 0 130 80 97 88 1 0 130 80 97 94
70 83 86 1 0 100 70 80 86 1 0 100 70 80 80 1 0 110 70 83 82
80 90 70 3 4 90 60 70 70 2 3 90 60 70 70 2 3 90 60 70 72
80 100 68 1 1 140 80 100 66 1 1 140 80 100 66 1 2 140 80 100 82
69 81 80 1 1 120 76 91 72 1 1 120 70 87 78 1 1 120 80 93 80
60 80 100 1 1 120 80 93 98 1 1 110 70 83 86 1 1 110 70 83 86
70 86 88 1 0 118 64 82 74 1 0 110 64 79 74 1 0 110 60 77 74
72 85 80 1 0 110 72 85 82 1 0 120 80 93 82 1 0 120 80 93 80
90 103 80 2 3 130 90 103 80 2 2 130 80 97 104 1 2 130 80 97 100
80 93 100 1 1 110 70 83 102 1 0 110 60 77 106 1 0 110 60 77 102
50 73 90 1 2 110 80 90 80 1 2 110 80 90 80 1 0 120 70 87 82
80 97 87 1 2 130 70 90 86 1 2 130 70 90 82 1 3 120 70 87 84
70 90 88 1 2 130 70 90 88 1 2 130 80 97 82 1 2 120 80 93 94									
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handd15 paind16 sysbpd16 diasbpd16 mapd16 hrd16 handd16 paind17 sysbpd17 diasbpd17 mapd17 hrd17 handd17 paind18 sysbpd18 diasbpd18 mapd18 hrd18 handd18 paind19 sysbpd19
1 2 110 80 90 76 1 0 110 70 83 76 1 0 110 80 90 84 1 0 110
1 1 110 80 90 80 1
1 1 100 70 80 74 1 1 100 70 80 76 1 1 100 70 80 72 1 1 100
2
2
1 0 110 70 83 72 1 0 112 60 77 82 1 0 120 60 80 80 1
1
1
2 0 100 70 80 84 2
2 0 100 70 80 86 2 0 110 70 83 100 2 0 100 70 80 102 2 0 100
2 1 120 80 93 92 2 1 118 80 93 96 2 2 120 80 93 96 2 2 120
2 0 120 80 93 89 2
2 0 100 70 80 84 2 0 100 70 80 84 2
1 0 110 80 90 82 1
1 0 110 70 83 90 1 0 120 80 93 88 1
2 2 110 92 98 88 2
1
1 1 100 70 80 86 1 1 100 70 80 86 1 1 100 70 80 80 1
1 0 110 80 90 102 1
2 2 120 90 100 90 2
2 0 130 70 90 120 2 0 120 70 87 116 2 0 120 70 87 100 2 0 140
1 0 130 80 97 80 1 0 130 80 97 80 1
1 0 133 84 100 84 1
1 3 110 90 97 80 1 3 110 90 97 82 1 3 110 90 97 80 1
1
1 0 130 70 90 80 1
1
1 3 110 70 83 84 2 2 110 70 83 80 1 2 110 70 83 82 2 2 110
1
1 0 110 80 90 94 1
2 1 110 80 90 84 1
1 0 110 70 83 84 1 0 110 60 77 84 1 0 110 70 83 86 1 0 110
1 1 208 0 69 86 1
1
1 0 100 70 80 82 1 0 100 70 80 78 1
2 3 90 60 70 70 2 3 90 60 70 68 2 3 90 60 70 68 2 0 90
1 1 130 80 97 66 1 0 136 80 99 80 1 0 130 80 97 80 1 0 132
1 4 100 60 73 88 2 3 100 64 76 88 2 3 100 70 80 78 2
1 1 110 70 83 86 1 1 100 70 80 78 1 2 110 70 83 82 1 2 110
1 0 112 76 88 75 1
1 0 120 80 93 84 1 0 120 70 87 84 1 0 120 74 89 82 1
1 2 134 80 98 94 1 2 126 80 95 90 1 2 120 80 93 90 1 2 130
1
1 0 100 70 80 82 1
1 0 126 72 90 78 1
1 2 120 80 93 78 1 2 116 70 85 82 1										
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diasbpd19 mapd19 hrd19 handd19 paind110 sysbpd110 diasbpd110 mapd110 hrd110 handd110 paind21 sysbpd21 diasbpd21 mapd21 hrd21 handd21 paind22 sysbpd22 diasbpd22 mapd22 hrd22
70 83 84 1 0 110 70 83 84 1 0 110 70 83 82 1 0 110 70 83 80
1 110 80 90 82 1 1 122 88 99 90
70 80 70 1 0 100 70 80 82 1 0 100 70 80 70
0 110 70 83 65 1 11 110 70 83 62
0 110 72 85 80 1 0 100 70 80 82
3 130 80 97 80 2 2 130 80 97 84
0 110 62 78 92 2 0 110 70 83 88
0 120 70 87 86 2 0 120 70 87 86
1 130 90 103 82 2 1 130 80 97 82
0 120 60 80 72 1 0 120 60 80 72
0 130 76 94 76 1 0 120 70 87 74
1 100 60 73 64 1 0 100 60 73 64
0 110 72 85 82 2 0 110 70 83 84
0 110 80 90 84 2 0 110 70 83 80
70 80 100 2 2 110 78 89 98 2 2 108 70 83 10
2 110 70 83 88 2 2 110 70 83 88
4 110 70 83 82 2 4 110 70 83 82
80 93 94 2 2 110 80 90 92 2 0 120 80 93 92 2 0 110 80 90 90
0 110 70 83 98 1 0 110 70 83 84
0 100 70 80 86 1 0 100 70 80 86
2 130 80 97 86 1 2 120 80 93 86
0 110 70 83 78 1 0 120 80 93 80
0 120 80 93 88 1 0 120 70 87 86
0 110 70 83 82 1 0 110 70 83 80
0 110 80 90 86 1 0 110 80 90 84
0 110 80 90 82 1 0 110 80 90 88
0 130 90 103 82 1 0 134 90 105 80
0 104 60 75 84 1 0 106 59 75 82
2 120 70 87 100 1 0 120 80 93 98
0 110 80 90 88 1 0 110 80 90 82
2 120 90 100 92 1 0 120 90 100 92
70 93 100 1
0 130 80 97 81 1 0 130 80 97 80
0 130 80 97 80 1 0 120 82 95 82
0 110 79 89 82 1 0 120 90 100 84
0 118 70 86 86 1 0 120 70 87 84
0 130 70 90 80 1 0 130 80 97 82
0 120 80 93 68 1 1 130 80 97 68
70 83 82 2 2 110 70 83 82 1 2 110 72 85 82
0 120 80 93 88 1 2 120 90 100 88
2 110 80 90 94 1 2 110 70 83 94
1 110 70 83 82 1 2 110 80 90 82
70 83 86 1 0 110 70 83 86 1 0 110 70 83 86
2 110 70 83 96 2 1 110 70 83 98
0 120 70 87 88 1 0 120 70 87 88
0 130 80 97 94 1 0 120 80 93 90
0 110 80 90 82 1 0 110 80 90 78
60 70 68 1 0 90 60 70 68 1 0 90 60 70 64 1 0 90 60 70 68
80 97 81 1 0 140 80 100 73 1 0 136 82 100 80
2 120 80 93 78 1 1 110 70 83 74
74 86 82 1 0 120 80 93 86 1 0 120 80 93 84 1 0 110 70 83 80
0 110 60 77 80 1 0 110 70 83 82
0 120 60 80 82 1 0 120 60 80 80
80 97 92 1 2 130 90 103 98 1 2 120 90 100 92
1 110 70 83 100 1 1 110 50 70 100
0 120 70 87 88 1 0 110 70 83 82
0 120 80 93 88 1 0 120 70 87 88
2 110 70 83 82 1 1 110 80 90 84											
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handd22 paind23 sysbpd23 diasbpd23 mapd23 hrd23 handd23 paind24 sysbpd24 diasbpd24 mapd24 hrd24 handd24 paind25 sysbpd25 diasbpd25 mapd25 hrd25 handd25 paind26 sysbpd26
1 0 110 70 83 82 1 0 110 70 83 84 1 0 110 80 90 80 1 0 110
1 1 110 88 95 80 1 0 110 82 91 80 1
1 1 100 70 80 74 1 0 110 72 85 74 1 0 110 70 83 82 1
1 0 110 80 90 70 1 0 110 80 90 72 1
1 0 100 72 81 80 1 0 100 80 87 82 1 0 110 80 90 80 1 0 100
2 0 130 80 97 80 2 0 120 80 93 80 2 0 120 80 93 88 2 0 118
2 0 110 70 83 82 2
2 0 120 70 87 76 2 0 130 70 90 88 2 0 130 70 90 82 2 0 120
2 1 130 80 97 84 2 1 130 80 97 86 2
1 1 120 80 93 72 1 0 120 70 87 74 1 0 120 80 93 74 1 0 120
1 0 120 70 87 78 1 0 110 70 83 78 1
1 1 100 60 73 64 1 1 100 60 73 64 1 0 100 60 73 62 1 0 100
2 0 110 80 90 84 2 0 100 70 80 86 2 0 130 70 90 84 1 0 130
2 1 110 70 83 84 2 1 110 80 90 86 2 0 110 70 83 80 2 0 110
2 2 110 70 83 86 2 2 120 70 87 82 2 2 120 70 87 82 2 2 120
2 2 110 80 90 90 2 2 110 80 90 86 2 2 110 70 83 84 2 2 120
2 3 110 70 83 82 2 3 110 70 83 80 2 3 110 60 77 80 2 2 110
2 0 120 80 93 88 1 1 120 80 93 86 1 1 110 70 83 86 1 0 120
1 0 110 70 83 84 1 0 120 80 93 84 1 0 110 70 83 84 1 0 120
1 0 110 70 83 88 1 1 100 70 80 80 1 1 110 70 83 82 1 1 110
1 2 120 80 93 88 1 2 120 70 87 88 1 2 130 80 97 82
1 3 120 70 87 82 2 120 70 87 84
1 0 130 80 97 84 1 0 120 70 87 80 1 0 120 70 87 82 1 0 120
1 0 110 70 83 84 1 0 110 70 83 80 1 0 110 70 83 81 1 0 110
1 0 110 72 85 84 1
1 0 110 80 90 80 1 0 110 70 83 82 1 0 110 70 83 70 1 0 110
1 0 130 80 97 80 1 0 130 80 97 78 1 0 130 80 97 82 1 0 130
1 0 106 60 75 82 1 0 100 70 80 88 1 0 100 70 80 82 1 0 102
1 0 120 80 93 96 1 1 120 70 87 96 1 2 120 80 93 90 1 0 120
1 0 110 80 90 82 1 0 110 80 90 82 1 0 118 80 93 80 1 0 120
1 0 110 90 97 94 1 0 110 90 97 84 1 0 110 90 97 94 1 0 130
1 0 130 80 97 80 1 0 128 82 97 80 1 0 130 80 97 80 1 0 130
1 0 126 82 97 82 1 0 122 80 94 82 1 0 120 80 93 80 1 0 124
1 0 110 90 97 82 1
1 0 116 72 87 88 1 0 110 70 83 86 1 0 120 80 93 84 1 0 120
1 0 130 80 97 82 1 0 130 70 90 82 1 0 130 70 90 80 1 0 130
1 0 130 80 97 72 1 0 120 80 93 74 1 0 120 80 93 72 1 0 110
1 0 120 70 87 82 1 0 120 70 82 84 1
1 2 120 70 87 86 1 0 120 70 87 88 1 0 110 70 83 86 1 0 120
1 2 110 80 90 94 1 2 120 90 100 90 1 0 120 80 93 86 1 0 120
2 2 120 70 87 82 2 3 120 80 93 82 2 0 120 80 93 80 1 0 120
1 0 110 70 83 88 1 0 110 70 83 88 1 0 100 70 80 88 1 0 100
1 0 110 70 83 92 1 0 110 60 77 94 1 0 110 70 83 94 1 0 110
1 0 120 70 87 88 1 0 110 70 83 90 1 0 110 70 83 90 1 0 110
1 0 120 80 93 88 1 0 130 80 97 92 1 0 120 80 93 90 1 0 120
1 0 110 80 90 84 1 0 100 70 80 82 1 0 100 70 80 82 1 0 110
1 0 90 60 70 62 1 0 90 60 70 74 1
1 0 140 80 100 70 1
1 1 100 60 73 80 1 2 100 70 80 76 1 1 110 70 83 78 1 3 120
1 1 120 70 87 80 1 2 120 70 87 84 1 2 110 80 90 78 1
1 2 110 70 83 84 1 0 110 70 83 86 1 1 110 70 83 86 1 0 110
1 0 120 60 80 82 1 0 120 60 80 82 1 0 110 60 77 82 1 0 100
1 0 120 80 93 96 1 0 124 82 96 92 1 0 120 90 100 94 1
1 1 110 70 83 82 1 1 110 70 83 82 1 0 110 70 83 82 1 1 110
1 0 100 70 80 80 1 0 110 70 83 82 1
1 0 120 80 93 84 1 0 130 70 90 90 1
1 1 110 70 83 84 1 2 110 80 90 80 1 2 110 80 90 80					
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diasbpd26 mapd26 hrd26 handd26 paind27 sysbpd27 diasbpd27 mapd27 hrd27 handd27 paind28 sysbpd28 diasbpd28 mapd28 hrd28 handd28 paind29 sysbpd29 diasbpd29 mapd29 hrd29
70 83 80 1 0 120 70 87 80 1 0 120 70 87 82 1 0 120 70 87 82
70 80 82 1
80 93 76 2 0 110 80 90 74 2 0 110 80 90 74 2 0 120 80 93 74
80 93 84 2 0 120 80 93 84 2 0 130 70 90 82 2 0 130 70 90 80
80 93 78 1 0 120 80 93 80 1 1 116 76 89 65 1
60 73 64 1 0 100 60 73 62 1 0 100 60 73 68 1 0 100 60 73 68
70 90 86 2 0 130 80 97 80 1 0 120 80 93 82 1 0 110 70 83 80
80 90 82 2 0 110 80 90 82 2
70 87 82 2 2 110 70 83 80 2 1 110 70 83 80 2 0 110 70 83 80
70 87 82 2
70 83 82 2 1 110 70 83 80 2 0 110 70 83 82 2 0 110 70 83 80
80 93 90 1
80 93 86 1
70 83 84 1
80 93 81 1 0 118 92 101 88 1 0 110 70 83 88 1
70 83 80 1 0 100 70 80 82 1
80 90 80 1 0 120 80 93 82 1 0 94 60 71 78 1 1 110 70 83 82
80 97 80 1
70 81 80 1 0 106 60 75 72 1 0 110 70 83 72 1
70 87 92 1
70 87 82 1 0 110 80 90 86 1
70 90 90 1
80 97 80 1 0 120 82 95 80 1 0 120 80 93 82 1 0 120 80 93 80
80 95 78 1 0 110 80 90 82 1 0 120 70 87 84 1 0 120 80 93 80
76 91 80 1 0 110 70 83 84 1
80 97 80 1 0 130 70 90 82 1 0 120 82 95 82 1 0 120 80 93 82
80 90 74 1 0 110 80 90 76 1 0 110 80 76 76 1
70 87 80 1
80 93 84 1 0 120 80 93 86
80 93 80 1 2 110 70 83 82 1
70 80 92 1 0 100 70 80 90 1
70 83 94 1 0 100 80 87 94 1
70 83 92 1 0 110 70 83 92 1
80 93 84 1
70 83 80 1
70 87 76 1 2 120 70 87 85 1 0 110 80 90 78 1 0 120 70 87 80
70 83 86 1 0 118 60 79 90 1 0 112 60 77 92 1
60 73 80 1 0 100 60 73 72 1 0 100 60 73 72 1 0 100 70 80 72
70 83 100 1 0 110 80 90 100 1 0 120 80 93 92 1 1 116 80 92 90
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handd29 paind210 sysbpd210 diasbpd210 mapd210 hrd210 handd210 paind31 sysbpd31 diasbpd31 mapd31 hrd31 handd31 paind32 sysbpd32 diasbpd32 mapd32 hrd32 handd3 paind33 sysbpd33
1
2 0 120 80 93 74 2
2
1
1
2 0 110 70 83 80 2 0 120 70 87 81 1 0 126 70 89 80 1
2
1 0 110 70 83 86 1 0 110 72 85 88 1 0 110
1 130 77 95 66 1 1 130 70 90 68 1 1 120
1 0 120 82 95 82 1 0 120 80 93 82 1 0 120 80 93 82 1 0 120
1
2 110 84 93 80 1 0 110 60 77 82 1
1 0 120 82 95 80 1 0 120 80 93 82 1 0 120 80 93 82 1 0 120
0 110 80 90 86 1 0 120 80 93 94 1 0 100
1 1 120 80 93 82 1
1 0 100 70 80 70 1
1 1 120 80 93 106 1 0 120 80 93 102 1
	
	 115	
handd38 paind39 sysbpd39 diasbpd39 mapd39 hrd39 handd39 paind310 sysbpd310 diasbpd310 mapd310 hrd310 handd310 nrs analgesia analyes morphine fentanyl discharge satis chronic
1 4 5 150 1 2
2 4 150 1 2
2 2 5 200 1 2
1 2 5 160
1 1 4 100 48 1 2
1 10 5 150 1
1 1 8 150 1
2 7 200 1 2
1 1 6 200 1
2 5 180 1 2
2 5 200 1
1 2 6 150 1 2
2 6 100 1 2
2 5 160 1
1 1 5 160 1
1 1 6 200 1 1
1 1 2 160 2
2 6 200
2 6 200
2 5 160
5 100 1
6 180 1
6 160 1
2 6 180 1
8 200
4 180 1
1 1 4 200 1
5 160
1 1 5 200
2 100
1 1 3 180 1
2 200
6 180 1
6 100
1 1 2 180 1
1 2 3 200
2 6 180 1
2 3 150 1
1 4 3 160 1
1 2 0 100 1
2 4 200 1
2 3 200 1
2 3 200 1
1 1 3 180 1
2 3 200 1
2 3 140 1
2 4 180 1 2
1 1 3 200 1
2 4 140 1
1 10 2 150 1
2 3 150 1
1 1 2 160 1
2 2 180
1 2 3 200 1
2 2 100
2 1 4 140 1
2 4 180 1
1 1 0 140 1
10 400
6 150
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                                   PROFORMA 
 
 
PERFORMA NUMBER  
GROUP  
NAME   
AGE (Years)  
SEX  
HOSPITAL NUMBER  
WEIGHT(Kilogrames)  
ASA GRADE (1 or 2)  
CHRONIC PAIN HISTORY  
SURGERY  
DURATION OF SURGERY (Minutes)  
ANAESTHESIA(Time to perform block)  
VITALS (Minutes ) Pre-operative,(HR,BP EtCO2, SpO2) 
5 
10, 
15, 
30, 
45, 
60, 
90, 
120, 
150, 
180 
VITALS (Hours )-Post-operatively-Day-1 Hourly for first four hours then 2 hourly for 24 hours 
Day-2 Once in 6 hours/voluntary reporting 
Day-3 Once in 6 hours/voluntary reporting 
Numerical Rating Score (NRS)-along with 
vitals 
-AT REST 
-WITH ARM ABDUCTION 
 
TIME TO FIRST REQUEST OF 
ANALGESIA 
(MORPHINE) IF NRS MORE THAN  SCORE OF 4 
 
TIME OF DISCHARGE  
PATIENT SATISFACTION  
TOTAL MORPHINE CONSUMPTION  
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                                                        Chr istian Medical College, Vellore 
                                                         Depar tment of Anaesthesia. 
 
 
                                  PATIENT INFORMATION SHEET 
 
Study Title: Usefulness of level-1 & level-2 PECS blocks in providing opioid-free analgesia for     
                     intra and post-operative cancer-related breast surgery-A randomized controlled trial.    
 
Surgical option requires good preparation and planning to prevent any adverse events in the entire 
treatment period. Breast surgery is associated with considerable immediate pain after surgery, 
restricted arm mobility and long term pain even after three months of surgery. Good treatment plans  
to reduce pain can overcome these experiences and can also decrease the recurrence of cancer, by 
the reduction in the use of certain pain killer medication, namely morphine. 
 
You are invited to be part of a study to improve the current knowledge regarding the role of the 
recently introduced, type of regional anesthesia called Pectoral Nerve Block(PECS Block),which 
effectively, numbs the nerves supplying the breast tissue and chest wall. Few studies, have been 
done showing it to be a safe and effective procedure to reduce pain. We want to add to this 
evidence, and if found effective, will be made standard of care, for patients operated in this hospital. 
The procedure will be performed by a skilled specialist, however, there can be some very remote 
complications, like infection, bleeding, nerve damage, or a hole in the lung. This will be carefully 
avoided and addressed immediately. If complications do occur free treatment will be given. Other 
methods for pain relief for pain, both oral and injectable medications will also be given, reducing 
the side effects of these drugs. By agreeing to be a part of this study, you will contribute to 
scientific knowledge.  
Whether you accept or decline to be a part of this study will not affect your further treatment at this 
hospital. 
 
The information collected, from you, for analysis, will include: 
  
History-This includes details regarding your general health and the disease for which you are 
undergoing the operation. 
Clinical examination-Pre-operatively ,the primary investigator will examine you,to determine 
fitness for surgery and anesthesia. 
Intra-operatively, you will be given standard general anesthesia, after which, under ultrasound scan, 
the PECS block will be performed, with one group getting local anesthetic and other group saline, 
both creating a good field for surgery, thereby probably, reducing the pain. All the vital parameters, 
such as, heart rate, blood pressure, temperature, pain, oxygenation, breathing, will be closely 
monitored both during the operation and up to 3 days after surgery, in regular intervals. 
Post-operatively, you will be examined by the breast care surgical nurse, in the ward. We will use 
the Numerical Rating Score(NRS), where 0 is no pain and 10 is worst possible pain. You will also 
checked for arm movement after the surgery. 
Additionally, you will be educated to report any pain or discomfort or any sign or symptom 
indicating recurrence of cancer, like abnormal lump or discharge. For this you will have to give us 
your personal phone number, to make enquiries, on a monthly basis upto 6 months. You will also 
be given a phone number of the doctor who is involved in this study, if you want to give any 
information before the monthly call. 
 
. 
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Format for Informed Consent Form for Subjects  
(Informed Consent form to participate in a research study) 
 
Study Title: Usefulness of level-1 & level-2 PECS blocks in providing  opioid-free analgesia 
for intra and post-operative cancer-related breast surgery-A randomized, 
controlled trial.                                                                                                    
	
Study	Number:	
Subject’s	Initials:	__________________		
Subject’s	Name:	_______________		
Date	of	Birth	/	Age	(in	years):	
	
I_____________________________________________________________	
	
	
___________,	son/daughter	of		___________________________________	
	
	
(Please	tick	boxes)	
	
(Subject)	
	
	
(i) I	confirm	that	I	have	read	and	understood	the	information	sheet	dated _______	
or	the	above	study	and	have	had	the	opportunity	to	ask	questions.[		]	
		
(ii)	I	understand	that	my	participation	in	the	study	is	voluntary	and	that	I	am	free				
					to	withdraw	at	any	time,	without	giving	any	reason,	without	my	medical	care				
					or	legal	rights	being	affected.[		]	
	
(iii)	I	understand	that	the	Sponsor	of	the	clinical	trial,	others	working	on	the				
						Sponsor’s	behalf	(delete	as	appropriate),	the	Ethics	Committee	and	the				
						regulatory	authorities	will	not	need	my	permission	to	look	at	my	health	records		
						both	in	respect	of	the	current	study	and	any	further	research	that	may	be		
						conducted	in	relation	to	it,	even	if	I	withdraw	from	the	trial.	I	agree	to	this			
						access.	However,	I	understand	that	my	identity	will	not	be	revealed	in	any			
						information	released	to	third	parties	or	published.[		]	
	
(iv)	I	agree	not	to	restrict	the	use	of	any	data	or	results	that	arise	from	this	study		
						provided	such	a	use	is	only	for	scientific	purpose(s).[		]	
	
(v)		I	agree	to	take	part	in	the	above	study.[		]	
	
(vi)	I	am	aware	of	the	Audio-visual	recording	of	the	Informed	Consent.[		]	
						(Click	here	for	Audio	Visual	guidelines)	
	
	  
